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Dear  Governor  King: 


Inclciaed  Is  a  copy  of  the  Crescent  Street  Dam  Phase  I  Inspection  Report 
which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  Is  presented  for  your  use  and  Is  based 
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beginning  of  the  report.  I  have  approved  the  report  and  support  the 
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mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner,  L.S.  Starrett  Co.,  Athol,  Massachusetts  01331. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Infonaatlon  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

1  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  In  carrying  out 
this  program. 

Sincerely, 
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As  stated 


MAX  B.  SCH EIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

Identification  No.  :  MA  00934 
Name  of  Dam:  CRESCENT  STREET  DAM 
Town:  ATHOL 

County  and  State:  WORCESTER,  MA 

Stream:  MILLERS  RIVER 

Date  of  Inspection:  15  NOVEMBER  1978 

BRIEF  ASSESSMENT 

Crescent  Street  Dam  is  approximately  127  feet  long  and  28  feet  high.  The 
major  portion  of  the  dam  is  a  concrete  weir  with  a  98  foot  long  bascule 
gate  at  its  crest.  An  intake  and  overflow  weir  are  located  at  the  left 
abutment  and  a  second  intake  is  present  upstream  of  the  right  abutment. 

The  dam  was  originally  constructed  in  1906  and  substantially  modified  in 
1939  for  the  installation  of  the  bascule  gate.  The  dam  provides  water  for 
power  generation  at  the  adjacent  mills. 

The  dam  is  considered  in  fair  condition  primarily  because  of  its  somewhat 
limited  spillway  capacity  and  vibration  of  the  bascule  gate.  While  vi¬ 
bration  of  the  gate  is  not  normally  a  dam  safety  condition,  continued 
vibration  can  cause  acceleration  of  cracking  in  the  concrete  as  well  as 
fatigue  failure  of  the  gate  Itself.  Settlement  of  fill  behind  the  right 
abutment  is  Indicated  by  the  cracking  parallel  to  the  river  in  the 
structures  at  this  area.  The  facility  does  appear  to  be  well  maintained 
by  the  owner. 

Based  on  the  size  classification,  small,  and  hazard  classification,  high, 
in  accordance  with  the  Corps  of  Engineers  guidelines,  the  spillway  test 
flood  selected  is  one-half  the  Probable  Maximum  Flood  (>s  PMF) .  Hydraulic 
analysis  indicates  the  peak  test  flood  outflow  would  be  26,900  cfs  while 
the  spillway  capacity  with  water  surface  at  the  crest  of  the  dam  is 
estimated  to  be  14,400  cfs  (54  percent  of  the  test  flood  peak  outflow). 

The  test  flood  selected  would  result  in  an  overtopping  of  the  dam  in 
excess  of  4,7  feet  at  peak  discharge  at  which  time  96  percent  of  the 
flow  would  be  passing  over  the  concrete  dam. 

Investigations  are  recommended  to  determine  the  hydraulic  adequacy  of  the 
spillway  and  a  method  of  minimizing  vibrations  in  the  bascule  gate.  Recom¬ 
mended  remedial  measures  Include  the  monitoring  of  the  cracks  at  the  right 
abutment  to  determine  if  active  settlement  or  subsidence  is  taking  place, 
the  repair  of  concrete  at  both  water  Intakes,  the  removal  of  debris  and  re¬ 
pair  of  cracks  in  the  inspection  gallery  and  the  compiling  of  maintenance 
procedures  into  a  ready  reference.  It  is  also  recommended  that  the  dam 
be  kept  under  observation  during  periods  of  high  precipitation,  a  program 
of  annual  technical  inspections  be  Instituted,  and  a  warning  system  and 
emergency  preparedness  plan  be  developed.  The  investigations  and  remedial 
measures  should  be  performed  within  one  year  of.Jieceipt  of  the  report  by 

CAMP  DRESSER  &  McKEE  INC. 

Roger  H.  Wood 
Vice  President 
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Roger  H.  Wood 
Vice  President 


this  Phase  I  Inspection  Report  on  Crescent  Street  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  Judgment  and  practice,  and  Is  hereby 
submitted  for  approval. 


uJ./y 


W.  MnEGAN,  JR.,  MI 
'wa^r  ContVol  Branch 
HEngloeerlng  Division 


^^OSEPH  A.  MCELROY,  MEMBER  C/ 


Foundation  &  Materials  Branch 
Engineering  Division 


CARNEY  M/  TERZIAN,  CHAIRMAN 
Chief,  Structural  Section 
Design  Branch 
Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  Investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  Investigations  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  test 
flood  is  based  on  the  estimated  "probable  maximum  flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  a  fraction  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily  pos¬ 
ing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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OVERVIEW  OF  DAM  FROM  ROOF  OF  BUILDING  WHICH 
CHANNEL.  RAILING  OF  ROADWAY  BRIDGE  IN  FORE( 


The  values  of  the  flows  at  the  dam  site  would  be  between  the  re¬ 
corded  flows  for  the  two  stations  and  much  closer  to  the  values 
shown  for  the  South  Royalston  Station.  The  table  above  indicates 
that  the  magnitude  of  the  flood  flows  at  the  gaging  stations  have 
been  reduced  significantly  since  the  construction  of  the  Birch  Hill 
Reservoir  in  1941.  The  floods  which  caused  major  damages  occurred 
in  March  1936  and  in  September  1938.  The  following  historical  data 
were  taken  from  1936  and  1938  flood  reports  by  the  Massachusetts 
Geodetic  Survey. 

In  March  1936,  the  old  steel  truss  bridge  on  Crescent  Street 
was  overtopped  by  7.4  feet  of  water;  ice  jams  damaged  the 
bridge,  abutments  and  roadway,  and  the  bridge  collapsed;  the 
water  depth  at  the  spillway  was  about  10  feet.  The  stone 
arched  bridge  on  Main  Street  was  overtopped  by  about  1.6  feet 
of  water  at  the  centerline  of  the  road  and  although  no  damage 
occurred  to  the  bridge,  the  nearby  property  was  flooded. 

In  September  1938,  the  new  bridge  surface  on  the  Crescent 
Street  was  subject  to  flooding  by  about  3.0  feet  of  water  with 
no  damage  to  the  bridge;  the  water  depth  at  the  spillway  was 
about  12.5  feet;  100  feet  of  the  north  approach  of  the  Exchange 
Street  bridge  was  washed  away  to  the  bed  of  the  river  and  the 
bridge  rails  were  badly  damaged  by  debris;  Exchange  Street  was 
flooded  for  a  distance  of  456  feet  south  of  and  362  feet  north  of 
the  bridge  (this  bridge  appears  to  have  been  reconstructed  after¬ 
wards,  at  a  higher  elevation). 

A  study  of  flood  records  from  the  three  gaging  stations  on  the  Millers 
River  indicates  a  distinct  relationship  between  the  peak  discharge  in 
cfs  per  sq.  mi.  (csm)  and  the  drainage  area  for  these  three  gaging 
stations  for  the  March,  1936  and  September,  1938  floods  as  follows: 

PEAK  DISCHARGE  FOR  TWO  GREATEST  FLOODS 


Gag 

ing 

Drainage 

Station 

Area 

(sq.  mi.) 

1. 

Millers 

River 

at 

Winchendon,  MA 

83.8 

2. 

Millers 

River 

at 

S.  Roy a' 

Iston, 

MA 

187 

3. 

Millers 

River 

at 

Erving, 

MA 

375 

March 

,  1936 

September 

,  1938 

(c'fsl 

(csm) 

(cfs) 

(csm) 

5,530 

66.0 

8,500 

101.4 

— 

— 

15,000* 

80.2 

19,700 

52.5 

29,000 

77.3 

*Estimated  from  observed  high  water  mark  and  subsequently  developed 
stage-discharge  relationship. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 

a.  General  -  The  masonry  dam  was  originally  constructed  in  1909, 
and  the  float  controlled  bascule  gate  was  installed  on  the 
crest  in  1939.  The  main  purpose  of  the  dam  is  power  generation 
for  the  L.So  Starrett  Company  Mill.  The  surcharge-storage 
capacity  of  the  pond  is  relatively  small;  therefore,  any 
excess  flow  into  the  rservoir  spills  over  the  crest.  The  water 
level  in  the  pond  is  regulated  automatically  with  a  float  valve 
up  to  3  feet,  to  the  full  height  of  the  gate. 


b.  Design  Data  -  No  hydrologic  or  hydraulic  design  data  are  available 
for  this  dam  site. 

c.  Experience  Data  -  The  U.S.  Geological  Survey  has  maintained  and  pub- 
li shed  records  of  3  stream  gaging  stations  on  the  Millers  River. 

One  of  these  stations,  with  water  stage  recorder,  is  located  in 
South  Royalston,  about  7.4  miles  upstream  of  the  Crescent  Street 
dam;  another  one  is  located  in  Erving,  about  12.6  miles  downstream 
of  the  dam  site.  The  third  is  located  about  14.7  miles  upstream  of 
Crescent  Street  dam  in  Winchendon.  The  stage-discharge  relationships 
at  all  three  of  the  stations  have  been  established  by  current-meter 
measurements.  The  recorded  maximum  flows  at  the  two  nearest  stations 
are  presented  below: 


Drainage  Area: 
Elevation  (NGVD): 
Date 

Sept.  21  or  22, 


Millers  River  at 
South  Royalston 

187  sq.  mi. 


Flow{cfsl 


Millers  River 
at  Erving 

375  sq.  mi. 


1938 

? 

15.90 

29,000 

13.37 

April  13,  1940 

4,400 

8.40 

7,000 

5.10 

June  25,26,  1944 

2,830 

7.57 

4,890 

7.51 

April  5-7,  1960 

2,280 

7.41 

5,020 

6.91 

March  16,  1977 

2,370 

7.40 

5,640 

7.05 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 

Although  there  is  a  routine  for  the  operation  of  the  dam, 
there  is  no  written  procedure.  The  moveable  weir  crest, 
the  bascule  gate,  is  automatically  controlled  from  a  float 
well . 

4.2  Maintenance  of  Dam 

It  appears  that  there  has  been  systematic  maintenance  of  the  dam. 

4.3  Maintenance  of  Operating  Facilities 

The  maintenance  of  the  operating  facilities  is  performed  on  a 
routine  basis.  The  bascule  crest  gate  has  a  3  foot  range 
and  is  automatically  operated  by  means  of  a  float  control.  Once 
a  year, the  pond  level  is  lowered  and  the  gate  and  side  plates  are 
cleaned  and  painted.  At  the  same  time  the  side  plates  and  torque 
tube  is  greased  to  prevent  "J"  seal  wear  and  rupture.  Once  each 
month  the  gate  is  manually  operated  and  the  accumulator,  compressor, 
and  punp  are  checked.  The  water  wheel  and  pond  drain  cast  iron 
sluice  gates  are  operated  a  minimum  of  once  a  year.  The  hand 
cranked  rack  and  pinion  operators  are  maintained  in  good  operating 
condition. 

4.4  Description  of  any  Warning  Stystem  in  Effect 

There  is  no  formal  established  warning  system  or  emergency  pre¬ 
paredness  plan  in  effect  for  this  structure. 

4.5  Evaluation 


The  dam  is  currently  being  operated  on  a  routine  basis.  The 
procedures  being  employed  should  be  compiled  in  writing  and 
expanded  where  necessary  for  ready  reference  by  the  operating 
personnel.  It  should  also  contain  provisions  for  the  obser¬ 
vation  of  the  dam  during  periods  of  high  precipitation,  the 
annual  technical  inspection  of  the  dam,  an  emergency  pre¬ 
paredness  plan  and  the  details  of  operation  of  a  warning 
system. 


3,2  Evaluation  -  Except  for  the  probable  settlement  in  the  right 
abutment  area,  vibration  of  the  raised  bascule  gate,  and  the 
minor  maintenance  items  noted  in  the  visual  examination. 

Crescent  Street  Dam  appears  to  be  well  maintained  and  in  good 
condition.  The  gradual  settlement  of  the  area  behind  the  right 
abutment  wall  does  not  appear  to  offer  significant  potential  for 
dam  failure  at  this  time. 


Starrett  plant  engineering  personnel  have  advised  that  the  condition 
first  became  evident  about  10  years  ago,  and  has  been  watched  since 
then.  The  cracking  has  progressed  slowly.  It  is  reported  that 
there  may  have  been  an  increase  in  the  rate  about  4  years  ago,  and 
a  decrease  since  then,  although  there  is  no  record  of  actual  crack 
measurements.  Starrett  personnel  have  not  seen  evidence  of  soil 
loss  from  the  filled  area. 

Appurtenant  Structures  -  The  gatehouse  is  in  good  condition  and,  with 
the  exception  of  the  previously  mentioned  crack  through  the  structure, 
no  deficiencies  were  noted. 

The  observable  portions  of  the  upstream  intake  on  the  right  side  of 
the  river  are  in  good  condition.  There  is  a  crack  in  the  concrete 
at  the  upstream  exterior  corner  and  spalling  of  the  concrete  is 
occurring  near  the  water  surface  of  the  same  area. 

The  observable  portions  of  the  intake  and  overflow  weir  at  the  left 
abutment  are  also  in  good  condition.  The  concrete  veneer  over  the 
stone  masonry  at  the  downstream  end  of  the  weir  has  started  to  spall 
and  minor  vegetation  is  present  in  the  deteriorated  area  as  shown 
in  Photos  9  and  12. 

Reservoir  Area  -  There  is  approximately  a  1/2  mile  reach  of  river 
between  Crescent  Street  Dam  and  the  next  upstream  dam.  This  reach, 
which  serves  as  the  upstream  pool,  has  a  forested,  moderately  sloped 
right  bank  and  a  steeply  sloped  highway  embankment  on  the  left  bank. 
The  mill  and  associated  parking  lots  located  adjacent  to  the  upstream 
dam  may  be  affected  by  the  river  surcharge  at  test  flood  elevation. 

No  significant  potential  was  observed  for  landslides  into  the 
general  pool  area  of  the  dam  which  could  create  waves  that  might 
overtop  the  abutments  of  the  dam.  No  conditions  were  noted  that 
would  result  in  a  sudden  increase  in  sediment  load  into  the  upstream 
pool. 

Downstream  Channel  -  The  Millers  River  joins  the  Connecticut 
River  at  a  distance  of  about  18  miles  downstream  from  the 
Crescent  Street  dam.  The  channel  is  about  70  feet  wide  and  about 
145  feet  wide  at  the  Exchange  Street  bridge.  The  average  gradient 
of  the  channel ,  as  estimated  from  the  USDS  Athol  quadrangei , 
varies  from  0.31%  near  the  Crescent  Street  bridge  to  0.44%  at 
the  Exchange  Street  bridge.  Downstream  of  Exchange  Street  the 
channel  gradient  flattens  considerably  to  less  than  0.06%  with 
an  even  flatter  gradient  (0.03%)  in  the  next  5  miles  of  river. 

Ledge  outcrops  and  boulders  in  various  sizes  were  observed  in 
the  channel.  The  left  and  right  banks  of  the  channel  are  pro¬ 
tected  with  concrete  walls  of  the  manufacturing  plants.  Small 
trees  were  noted  to  be  growing  from  soil  deposits  along  the  sides 
of  the  stream  channel.  Four  important  crossings  exist  within  2 
miles  downstream  from  the  dam:  The  Crescent  Street  bridge  is  adja¬ 
cent  to  the  dam.  Exchange  Street  bridge  1/3  of  a  mile  downstream. 

Main  Street  bridge  one  mile  downstream  and  Boston  &  Maine  rail¬ 
road  bridge  2  miles  downstream. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 


a.  General  -  The  Phase  I  Visual  Examination  of  the  Crescent  Street  Dam 
was  conducted  on  15  November  1978. 

In  general,  the  dam  was  observed  to  be  in  good  condition,  but  the 
bascule  gate  does  vibrate  in  the  raised  position.  The  pool 
level  at  the  time  of  the  site  examination  was  several  inches 
above  the  weir  crest  with  the  bascule  gate  in  the  raised  position. 

Visual  inspection  checklists  for  the  site  visit  are  included  in 
Appendix  A  and  selected  photographs  are  given  in  Appendix  C. 


b.  Dam  -  The  Crescent  Street  Dam  is  generally  in  good  condition.  There 
was  no  observed  evidence  of  significant  seepage,  lateral  movement 
or  significant  erosion.  The  structures  at  the  right  abutment,  as 
shown  in  Photo  11,  do  exhibit  a  crack  parallel  to  the  river  indi¬ 
cating  probable  settlement  of  the  fill  in  this  area. 

The  bascule  gate  was  manually  operated  during  the  inspection  as 
shown  in  Photos  1,  2,  3  and  8,  exposing  the  downstream  face  of  the 
dam  when  the  gate  was  returned  to  its  raised  position.  The  concrete 
weir  appeared  to  be  in  good  condition  and  no  pressure  leaks  were 
observed.  Some  minor  leakage  was  present  under  the  gate  and  the 
gate  does  vibrate  when  in  its  raised  position.  The  inspection  and 
pipe  gallery  within  the  dam  as  shown  in  Photo  6  has  debris  on  the 
floor,  efflorescence  on  the  walls,  a  vertical  crack  at  the  right 
abutment  and  a  longitudinal  crack  at  the  spring  line  of  the  arched 
roof.  Rust,  staining  and  seepage  are  present  at  the  cracks. 

While  the  dam  has  no  obvious  embankment,  the  filled  area  between  the 
discharge  channels,  and  the  materials  behind  the  left  abutment  and 
to  the  right  of  the  turbine  and  drain  space,  also  serve  to  retain 
the  water  stored  behind  the  dam.  The  far  left  and  right  areas  under 
the  building  floors  are  apparently  in  good  condition,  but  there  has 
been  cracking  and  differential  settlement  of  the  concrete  slab-on- 
grade  behind  the  right  abutment  wall,  apparently  due  to  settlement 
of  fill  behind  the  wall.  Diagonal  cracking  in  the  brick  gatehouse 
wall  and  cracking  in  the  concrete  foundation  and  divider  walls,  as 
mentioned  above  and  shown  in  Photo  11,  are  also  indicative  of  settle 
ment  of  the  surface  of  the  underlying  embankment. 


SECTION  2;  ENGINEERING  DATA 


2.1  Design  Records 

There  are  no  known  design  records  for  the  original  dam  as  constructed 
in  1906.  Plans  of  the  1939  modification  to  the  dam  were  located, 

2.2  Construction  Records 

No  records  of  the  original  construction  were  located. 

2.3  Operation  Records 

No  operational  records  other  than  State  inspection  reports  are  available 
for  the  dam. 

2.4  Evaluation 


a.  Availability  -  Documents  described  above  are  generally  available  at 
the  offices  of  Charles  T,  Main,  Consulting  Engineers,  Boston,  Massa 
chusetts.  These  documents  are  in  storage  and  may  require  time  to 
make  them  readily  available.  Some  of  the  documents  are  also  avail¬ 
able  at  the  Office  of  the  County  Engineer,  Worcester  County  Court¬ 
house,  Worcester,  Massachusetts, 

Validity  -  The  drawings  for  this  project  were  in  agreement  with  the 
features  observed- in  the  field. 

c.  Adequacy  -  The  available  data,  in  combination  with  the  visual  in¬ 
spection  described  in  the  following  section,  is  adequate  for  the 
purposes  of  the  Phase  I  Investigation. 


(4)  Top  width - - 11  ft.  (Approx.) 

(5)  Side  slopes - U/S  vert 

D/S  1H/2V 

(6)  Zoning - Abutments  unknown 

(7)  Impervious  Core - Abutments  unknown 

(8)  Cutoff - Probably  stone  masonry  wall  at  abutments 

(9)  Grout  Curtain - Probably  none 


ho  Diversion  and  Regulating  Tunnel - N/A 


i.  Spillway 

(1)  Type - Concrete  gravity  weir  with  bascule  gate 

(2)  Length  of  weir - 98  ft.  + 

(3)  Crest  elevation - (gate  lowered)-538.3 

(gate  raised)— 541.3 

(4)  Gates - 3  ft.  high  by  98  ft.  long  bascule 

(5)  U/S  Channel - - Millers  River 

(6)  D/S  Channel - 71.5  ft.  wide  and  18  ft.  deep  (at 

Crescent  Street  Bridge);  0.0031  gradient 


Regulating  Outlets  -  The  primary  regulating  device  at  this  dam  is 
the  bascule  gate  described  in  paragraph  i  above.  The  gate  is 
automatically  controlled  by  a  float  valve  to  facilitate  the 
passage  flooding  events.  In  addition  to  the  gate,  there  are 
outlets  on  each  side  of  the  upstream  channel.  On  the  right  side 
there  are  two  seven  foot  diameter  penstocks  controlled  by  gates. 
On  the  left  side  of  the  channel,  there  is  a  6  foot  diameter  inlet 
to  a  turbine.  The  elevation  of  the  outlet  pipes  is  unknown. 
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(5)  Full  flood  control  pool - 

(6)  Spillway  crest - 

(7)  Design  surcharge  (Original  Design) 

(8)  Top  of  dam - 

(9)  Test  flood  design  surcharge - 

d.  Reservoir 

(1)  Length  of  test  flood  pool - 

(2)  Length  of  normal  pool - 

(3)  Length  of  flood  control  pool - 

e.  Storage  (acre-feet) 

(1)  Normal  pool - 

(2)  Flood  control  pool - 

(3)  Spillway  crest  pool  (gate  lowered)' 

(4)  Top  of  dam - 

(5)  Test  flood  pool - 

f.  Reservoir  Surface  (acres) 

(1)  Normal  pool - 

(2)  Flood-control  pool - 

(3)  Spillway  crest  (gate  lowered) - 

(4)  Test  flood  pool - 

(5)  Top  of  dam - 

go  Dam 


- N/A 

-gate  lowered— 538.3 
gate  raised— 541,3 

- Unknown 

. 549.3 

approximately— 554 

- 0.3  mi.  (Est.) 

- 0.2  mi.  (Est.) 

. N/A 

- 35 

. N/A 

. 22 

. 87 

. 135  (Est.) 

. 4.6 

- N/A 

. 3.6 

. 8.0+ 

. 7,8 


(1)  Type 


Main  portion — concrete  gravity  weir  with 
bascule  gate 


(2)  Length 

(3)  Height 


Main  portion  98  ft;  Total  127  ft.+ 
. 28  ft.  (Est.) 


9.  9. 


Drainage  Area  -  The  Crescent  Street  Dam  in  Athol  is  located  on  the 
Millers  River,  a  tributary  to  the  Connecticut  River.  The  watershed 
above  the  dam  is  about  201  square  miles.  The  length  of  the  main 
stream  within  the  watershed  is  about  30  miles  of  which  8  miles  is 
in  the  State  of  New  Hampshire.  Elevations  along  the  watershed 
boundary  rise  from  about  600  feet  near  the  dam  to  about  1,850  feet 
at  the  Wapack  range  in  the  northeastern  fringes  of  the  basin.  The 
basin  contains  several  lakes  and  reservoirs  which  are  effective  in 
regulation  of  the  stream  flows.  The  most  significant  of  these  is 
the  Corps  of  Engineers'  Birch  Hill  Dam  and  Reservoir  on  the  Millers 
River,  some  8  miles  upstream  of  South  Royal ston.  The  dam  is  located 
downstream  of  the  confluence  of  the  Millers  River,  Otter  River, 

Priest  Brook  and  Tarbell  Brook  and  controls  runoff  from  a  drainage 
area  of  175  sq.  mi.  with  a  usable  storage  capacity  of  49,900 
acre-ft.  at  spillway  crest  Elev.  852.0. 

Discharge  at  Dam  Site  -  There  are  no  quantitative  records  of  discharges 
at  the  dam  site,  TRe  two  greatest  floods  at  the  location  occurred  in 
March  1936  and  September  1938,  Estimated  discharges  based  on  records 
of  upstream  and  downstream  gaging  stations  and  recorded  high  water 
elevations  are  11,000  cfs  and  16,000  cfs,  respectively.  These  floods 
occurred  prior  to  the  installation  of  the  bascule  gate  when  the  fixed 
spillway  crest  was  essentially  at  the  same  elevation  as  the  top  of 
the  present  bascule  gate  in  the  raised  position. 

(1)  Outlet  works  size;  6  ft.  diameter  left  abutment,  2-7  ft.  dia¬ 
meter  right  abutment. 

(2)  Maximum  known  flood  at  damsite:  16,000  cfs  (Est.) 

(3)  Ungated  spillway  capacity  at  top  of  dam:  14,400  cfs  at 
elevation  549.3 

(4)  Ungated  spillway  capacity  at  test  flood  elevation:  25,950  cfs 
at  approximate  elevation  554 

(5)  Gated  spillway  capacity  at  normal  pool  elevation:  2,870  cfs 
at  elevation  542.5 

(6)  Gated  spillway  capacity  at  test  flood  elevation:  20,850  cfs 
at  approximate  elevation  554 

(7)  Total  spillway  capacity  at  test  flood  elevation:  25,950  cfs 
at  approximate  elevation  554 

(8)  Total  project  discharge  at  test  flood  elevation:  26,900  cfs 
at  approximate  elevation  554 


•  • 


•  • 


•  •  1 


Elevati on  (NGVD) 

(1)  Streambed  at  centerline  of  dam- 

(2)  Test  flood  tailwater - 


■521.1 

-539.0 


(3)  Upstream  portal  invert  diversion  tunnel- 


••  . 

•'.“•.'-"/-'A'.--’. 
.  - 


(4)  Normal  pool- 


■541.3 


d.  Hazard  Classification  -  Based  on  the  dam  failure  analysis,  the  dam 
IS  classified  in  the  "high"  hazard  category.  The  dam  failure  has 
been  assumed  to  be  caused  by  a  massive  fracture  involving  80  per¬ 
cent  of  the  98  ft.  spillway  length  with  the  water  level  at  Elev. 

553.8  (Sept.  1938  flood).  The  downstream  channel  would  be  subject 
to  an  estimated  flood  flow  of  24,300  cfs,  which  is  in  excess  of 
the  estimated  capacity  of  the  channel.  This  flood  flow  would  be 
50%  in  excess  of  the  estimated  flow  of  16,000  cfs  for  the  greatest 
flood  of  record,  that  of  September,  1938.  This  flood  flow  was  re¬ 
sponsible  for  heavy  damage  to  the  Exchange  Street  Bridge  1,600  feet 
downstream,while  the  March,  1936  flood  (11,000  cfs)  caused  the 
failure  of  the  Crescent  Street  Bridge.  A  failure  of  the  dam  under 
these  assumed  conditions  would  probably  place  the  Crescent  Street 
Bridge  and  the  mill  building  spanning  the  river  downstream  of 
Crescent  Street  in  jeopardy,  and  causing  a  potential  for  loss  of 
more  than  a  few  lives. 

e.  Ownership  -  The  dam  is  owned  by  the  L.S.  Starrett  Company.  The  owner 
is  represented  by  Mr.  R.W.  Trenoweth,  Works  Manager,  121  Crescent 
Street,  Athol,  Massachusetts  01331  (phone:  (617)  249-3551). 

f.  Operator  -  Mr.  William  0.  Thorp,  Plant  Engineer,  is  assigned  respon- 
sibility  for  operation  of  the  dam.  His  address  is  121  Crescent 
Street,  Athol,  Massachusetts  01331  (phone:  (617)  249-3551). 

g.  Purpose  of  the  Dam  -  The  dam  serves  to  control  Starrett  Mill  Pond 
which  is  used  by  the  L.S.  Starrett  Company  for  power  generation, 

h.  Design  and  Construction  History  -  There  are  indications  that  a  timber 
dam  was  originally  constructed  at  this  location.  The  stone  masonry 
intake  upstream  of  the  right  abutment  was  constructed  in  approximately 
1900.  The  intake  at  the  left  abutment  was  either  in  existence  prior 
to  that  time  or  constructed  at  the  same  time.  The  basic  dam  as  it 
exists  today  was  designed  and  constructed  of  concrete  in  1906  by  the 
George  N.  Cutting  Company  of  Worcester,  Massachusetts, 

The  crest  of  the  dam  was  removed  and  a  new  concrete  upstream  face  and 
crest  were  added  in  1939.  The  new  concrete  crest  served  as  the  base 
for  a  bascule  gate  installed  on  the  spillway  at  the  same  time.  The 
design  engineers  for  the  1939  modification  was  Charles  T.  Main  of 
Boston,  Massachusetts. 

io  Nomal  Operational  Procedures  -  The  movable  spillway  crest,  the  bas- 
cu1e  gate,  is  automatically  controlled  by  a  float  valve.  A  routine 
is  established  for  the  maintenance  and  testing  of  gates  and  operating 
equipment  at  regular  intervals. 


1 ,3  Pertinent  Data 

Elevations  given  in  this  report  are  on  National  Geodetic  Vertical  Datum 
(NGVD)  formerly  referred  to  as  Mean  Sea  Level  (MSL).  Drawings  contained 
in  Appendix  B  are  on  a  local  datum  which  is  approximately  445.3  feet 
below  NGVD. 


b.  Description  of  Darn  and  Appurtenances  -  Crescent  Street  Dam  as  it 
now  exists  is  approximately  1^7  feet  long  and  comprises  of 
concrete  area  supporting  a  gatehouse  at  the  right  abutment*  a 

98  foot  long  concrete  spi llway  weir  and  an  intake  and  overflow 
weir  complex  at  the  left  abutment.  The  height  of  the  dam  is  ap¬ 
proximately  28  feet  based  on  the  elevation  at  the  top  of  the  right 
abutment  wall.  The  original  length  of  the  dam  was  probably  greater 
than  the  127  feet  stated  above  due  to  backfill  or  embankments  at 
the  abutments.  However,  the  existence  of  mill  buildings  on  each 
side  of  the  spillway  area  preclude  an  accurate  determination  of 
the  original  length  of  the  dam. 

The  main  portion  of  the  dam,  the  spillway,  was  originally  constructed 
of  concrete.  The  crest  of  the  weir  was  removed  in  1939  and  a  new 
concrete  facing  was  placed  on  the  weir's  upstream  face  and  crest 
reducing  the  fixed  weir  crest  height  by  three  feet.  A  bascule  gate 
was  installed  to  allow  impoundment  of  water  to  the  original  height 
of  the  weir.  The  concrete  placed  along  the  upstream  face  of  the 
weir  abuts  the  downstream  face  of  an  old  timber  dam.  The  weir  has 
an  inspection  and  pipe  gallery  present  at  its  approximate  centerline 
for  the  full  length  of  the  dam. 

The  dam  has  substantially  no  earth  embankment  except  for  an  area  of 
fill  roughly  50  feet  wide  between  the  right  abutment  and  the  nearby 
turbine  and  drain  discharge  channels.  This  fill  is  retained  by  the 
concrete  and  stone  masonry  right  training  wall  and  the  stone  masonry 
foundation  wall  at  the  east  end  of  the  mill  building  across  Crescent 
Street,  The  surface  of  this  filled  area  is  entirely  covered  by 
Crescent  Street  pavement  and  sidewalk,  and  by  two  small  brick  build¬ 
ings  and  a  paved  yard  belonging  to  the  Starrett  Company.  The  fill 
has  a  height  of  about  20  feet  relative  to  the  adjacent  discharge 
channels, 

A  stone  masonry  intake  is  located  upstream  of  the  right  abutment. 

Two  seven  foot  diameter  penstocks  transmit  water  from  the  intake  to 
the  mill  buildings  to  the  right  of  the  dam.  A  bar  rack  at  the  in¬ 
take  keeps  debris  from  entering  the  penstocks. 

An  intake  structure  and  overflow  weir  are  present  at  the  left  abut¬ 
ment.  The  overflow  weir  is  constructed  of  concrete  and  has  a  fixed 
crest.  The  intake,  which  is  protected  by  a  bar  rack,  is  at  the  down¬ 
stream  end  of  the  overflow  weir. 

c.  Size  Classification  -  The  Crescent  Street  Dam  has  an  estimated  maxi- 
mum  total  storaqe  of  82  acre-feet  and  a  maximum  hydraulic  height 

(at  elev.  549.3)  of  about  28  feet.  Both  the  storage  and  the  height 
classifies  the  dam  in  the  "small"  size  category  according  to  guide¬ 
lines  established  by  the  Corps  of  Engineers. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
CRESCENT  STREET  DAM 
MA  00934 


SECTION  1:  PROJECT  INFORMATION 


1.1  General 


a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Arrny,  through  the  Corps  of  Engineers,  to  initi¬ 
ate  a  national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has 
been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region. 

Camp  Dresser  &  McKee  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the  State  of 
Massachusetts.  Authorization  and  notice  to  proceed  was  issued 
to  Camp  Dresser  &  McKee  Inc.  under  letters  of  12  July  1978  and 
23  October  1978  from  Colonel  John  P.  Chandler,  Corps  of  Engineers, 
Contract  No.  DACW  33-78-C-0354  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work.  Haley  and  Aldrich,  Inc.  has  been  re¬ 
tained  by  Camp  Dresser  &  McKee  Inc.  for  soils  and  geological 
portions  of  the  work. 

b.  Purpose  -  The  primary  purpose  of  the  investigation  is  to: 

(1)  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten 
the  public  safety  and  thus  permit  correction  in  a 
timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory 
of  Dams. 


Description  of  Project 

a.  Location  -  Crescent  Street  Dam  is  located  on  the  Millers  River  ap¬ 
proximately  18  miles  upstream  of  its  confluence  with  the  Connecticut 
River.  The  dam  is  immediately  to  the  east  of  Crescent  Street  in  the 
Town  of  Athol,  Massachusetts. 
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CRESCENT  ST.  DAM _ 

IDENTIFICATION  NO.  MA  00934 


LOCATION  MAP 
uses  QUADRANGLE 

ATHOL,  Hass, 


APPROX.  SCALE:  1" 


2000' 


The  above  study  provides  estimated  peak  flood  flows  at  the  Crescent 
Street  Dam  of  11,000  cfs  for  the  March  1936  flood  and  16,000  cfs  for 
the  September  1938  flood. 


Visual  Observations  -  During  the  field  inspection,  operation  of  the 
bascule  gate  was  observed  by  raising  the  float  valve  manually.  It 
took  about  5  minutes  to  position  the  gate  in  the  lowered  position; 
after  the  pool  level  dropped  about  2.5  feet  in  15  minutes,  the  gate 
was  rotated  back  to  its  raised  position,  again  in  5  minutes.  The 
outlet  structure  at  the  left  bank  contains  a  bar  rack  which  conveys 
the  flow  into  a  6-ft.  diameter  outlet  conduit.  The  screened  outlet 
on  the  right  bank  has  two  openings,  one  for  turbines,  and  one  for 
the  bypass  which  is  normally  closed.  Numerous  manufacturing  plants 
exist  along  both  banks  of  the  river.  Large  boulders  were  observed 
in  the  river  bed;  side  slopes  of  the  river  were  protected  with 
concrete  walls  downstream  of  Crescent  Street.  High  water  levels  of 
1936  and  1938  floods  were  marked  on  the  wall  of  the  power  building 
of  the  L.S.  Starrett  Co.  which  forms  the  left  abutment  of  Crescent 
Street  Dam. 

Test  Flood  Analysis  -  Based  upon  the  Corps  of  Engineers  Guidelines, 
the  recommended  test  flood  for  the  size  "small"  and  the  hazard  po¬ 
tential  "high"  is  within  the  range  of  1/2  PMF  to  a  full  PMF  (Prob¬ 

able  Maximum  Flood).  The  test  flood  was  determined  using  Corps  of 
Engineers  Guidelines  for  "Estimating  Maximum  Probable  Discharge" 
in  Phase  I  Dam  Safety  Investigations.  The  peak  inflow  rate  of 
505  cfs/sq.  mi.  for  the  PMF  as  presented  in  the  guidelines  for 
the  Millers  River  basin  was  adopted  for  this  investigation  since 
it  is  based  on  extensive  studies  for  the  Birch  Hill  Dam,  a  Corps 
of  Engineers  flood  control  project.  This  full  PMF  value  was  then 
reduced  to  1/2  PMF  as  detailed  below  for  the  test  flood. 

The  Birch  Hill  Dam  and  Reservoir  is  located  on  the  Millers  River 
about  midway  between  Athol  and  Winchendon  in  the  town  of  South 
Royalston.  The  drainage  area  at  the  dam  is  175  sq.  mi.  while 

the  drainage  area  at  the  Crescent  Street  Dam  is  201  sq.  mi. 

The  Birch  Hill  reservoir  was  considered  to  be  empty  when  the 
test  flood  (1/2  PMF)  occurs.  The  peak  rate  of  .  inflow  for  the 
PMF  (88,400  cfs)  was  reduced  to  44,200  cfs  (1/2  PMF)  and  the 
ordinates  for  the  Birch  Hill  Reservoir  inflow  hydrograph 
were  adjusted  accordingly.  The  test  flood  was  then  routed  through 
Birch  Hill  Dam  and  Reservoir  and  the  water  level  was  found  to 
rise  to  spillway  crest  elev.  852.  about  30  hours  after  the  onset 
the  storm,  thereby  storing  49,900  acre-ft  of  the  flood  flow 
before  discharge  over  the  spillway.  Flood  routing  of  this  storm 
through  the  reservoir  results  in  a  displacement  of  the  peak 
outflow  by  sixteen  hours  with  a  consequent  reduction  in 
peak  outflow  to  21 ,000  cfs,  slightly  greater  than  a  52  percent 
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reduction.  This  peak  outflow  was  then  combined  with  the  runoff 
from  the  uncontrolled  26  sq.  mile  watershed  between  Birch  Hi  11 
Dam  and  Crescent  Street  to  produce  the  test  flood  flow  at  the 
Crescent  Street  Dam.  The  hydrograph  for  this  intervening  drainage 
area  was  developed  using  a  shape  based  on  storm  hydrographs  re¬ 
corded  at  Priest  Brook  near  Winchendon  (D.A.  ■  19.4  sq.  mi.  )  and 
utilizing  Corps  Guidelines  to  develop  a  PMF  peak  flow  of  19,500 
cfs  (750  cfs  per  sq.  mile  x  26  sq.  mil,  for  rolling  terrain  ) 
which  was  then  halved  to  9,750  cfs  for  the  1/2  PMF  test  flood. 

The  21,000  cfs  peak  outflow  from  Birch  Hill  Dam,  when  combined  with 
the  9,750  cfs  peak  outflow  occurring  16  hours  earlier  from  the  26 
sq.  mile  intervening  drainage  area,  results  in  a  combined  storm 
hydrograph  with  a  peak  rate  of  26,900  cfs  at  Crescent  Street  for 
the  test  flood.  This  compares  with  a  spillway  capacity  at  the  top 
of  the  dam  (top  of  right  upstream  channel  wall  at  elevation  549,3) 
of  14,400  cfs.  Although  a  detailed  field  survey  would  be  necessary 
to  define  the  level  that  water  would  rise  to  on  the  upstream  side 
of  the  dam  with  the  occurrence  of  the  test  flood  flow  of 
26,900  cfs,  indications  are  that  once  the  water  level  exceeded 
elev.  554  (Sept.  1938  highwater  at  elev.  553.8),  the  ponded  water 
would  then  flow  out  from  behind  the  power  plant  on  the  left  bank,  down 
Main  Street  and  then  back  into  the  Millers  River.  In  order  for  the 
flood  waters  to  flow  behind  the  L.S.  Starrett  complex  on  the  right 
bank  of  the  river,  it  would  be  necessary  for  the  water  levels  to 
build  to  about  elev.  565,  very  unlikely  because  of  the  conveyancy 
available  in  Main  Street.  Therefore,  the  spillway  can  be  considered 
capable  of  passing  25,900  cfs  at  approximate  elev,  554,  or  about  96 
percent  of  the  test  flood  flow. 

Dam  Failure  Analysis  -  Based  on  Corps  of  Engineers  Guidelines  for 
Estimating  Dam  Failure  hydrographs  ami  assuming  that  a  massive 
fracture  failure  would  occur  along  88-ft,  section  of  the  98-ft, 
long  spillway  section  of  the  dam,  with  the  water  level  at  elev, 

553.8  (the  level  of  the  Sept,  1938  flood),  the  failure  would 
result  in  a  total  failure  flow  of  24,300  cfs.  This  same  failure 
flow  would  be  produced  by  a  failure  of  a  96-H,  section  of  the 
98-ft,  long  spillway  section  with  the  water  level  at  elev,  54*. 3, 

It  has  been  noted  that  the  flood  of  March,  1936  (11,00  cfs)  destroyed 
the  Crescent  Street  bridge  while  the  September,  1938  flood  (16,000 
cfs)  washed  away  100  ft,  of  the  north  approach  to  the  Exchange 
Street  bridge  while  the  Crescent  Street  bridge  surface  was  inundated 
by  3-ft,  Failure  of  the  dam  would  place  the  downstream  bridges 
and  the  wood  frame  structure  spanning  the  river  west  of  Crescent  Street 
in  jeopardy.  The  failure  of  the  dam  would  also  cause  instantaneous 
flooding  of  the  dam's  pipe  and  inspection  gallery  and  allow  water 
to  enter  the  lower  levels  of  the  Mill  buildings.  While  these 
areas  are  not  normally  manned  by  large  numbers  of  personnel,  those 
who  might  be  in  this  area  would  have  their  lives  endangered  by 
the  flooding.  Channel  conveyance  studies  also  indicate  that  the 
floodwall  along  the  left  bank  of  the  river  about  400-ft.  downstream 
of  Crescent  Street  would  be  overtopped  by  the  estimated  failure 
flow  of  24,300  cfs.  The  potential  loss  of  life  from  a  dam  failure 
is  considered  to  be  greater  than  10  and  the  potential  economic  losses 
would  be  high.  Consequently,  this  dam  is  classified  as  having  a 
high  hazard  potential. 
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SECTION  6:  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

a.  Visual  Observation  -  There  was  no  direct  visible  evidence  of  dam 
instability  during  the  site  examination  on  15  November  1978.  The 
slow  surface  settlement  of  the  embankment  area  behind  the  right 
abutment  could  be  due  to  loss  of  fill  which  could  eventually  affect 
the  stability  of  the  channel  wall. 

b.  Design  and  Construction  Data  -  Drawings  for  the  modification  of  the 
Crescent  Street  Dam,  copies  of  which  are  included  in  Appendix  B, 
show  the  general  features  of  the  dam  but  do  not  give  data  on  the 
original  construction  nor  the  foundation.  It  is  not  practical  to 
perform  a  theoretical  analysis  of  the  stability  of  the  dam  without 
this  information.  However,  the  design  configuration  appears  reason¬ 
able  and  would  be  expected  to  be  adequately  stable  under  static  load¬ 
ing  conditions. 

c.  Operating  Records  -  No  operating  records  other  than  inspection  reports 
by  the  State  and  County  were  located. 

d.  Post-Construction  Changes  -  The  dam  had  at  least  one  major  modifi- 
cation  after  its  original  construction.  The  change  occurred  in  1939 
and  comprised  of  reducing  the  fixed  crest  height,  the  placing  of  a 
concrete  facing  on  the  upstream  face  of  the  dam  and  the  placing  of  a 
new  concrete  crest  on  the  dam  with  a  bascule  gate.  While  other 
changes  may  have  been  made  to  the  dam,  they  were  not  significant  enough 
to  be  noticed  during  the  site  examination, 

e.  Seismic  Stability  -  Crescent  Street  Dam  is  located  in  Seismic  Zone 
No.  2  and  in  accordance  with  recommended  Phase  I  Guidelines  does  not 
warrant  seismic  analysis. 


SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7ol  Dam  Assessment 


a.  Condition  -  The  visual  examination  of  Crescent  Street  Dam  did  not 
reveal  any  evidence  of  impending  failure  or  conditions  which 
would  warrant  urgent  remedial  treatment.  However,  because  of  the 
need  for  maintenance  and  additional  investigation  that  is  out¬ 
lined  hereinafter,  the  project  is  considered  to  be  in  fair 
condition. 

b.  Adequacy  of  Information  -  Generally,  available  drawings  and  other 
information  gathered  during  the  s.ite  examination  were  adequate 
for  the  Phase  I  Investigation.  However,  the  information  is  not 
sufficient  for  a  detailed  evaluation  of  the  probable  settlement 
at  the  right  abutment. 

c.  Urgency  -  The  recommended  additional  investigations  and  remedial 
measures  outlined  in  Sections  7.2  and  7.3,  respectively,  should 
be  undertaken  within  one  year  of  receipt  of  the  report  by  the 
Owner. 

d.  Need  for  Additional  Investigation  -  Additional  investigation 
should  be  performed  by  the  Owner  as  outlined  in  the  following 
section. 

7.2  Recommendations 

It  is  recotiEiended  that  the  Owner  engage  a  qualified  registered  pro¬ 
fessional  engineer  to  perform  the  following: 

(1)  A  detailed  hydrologic-hydraulic  investigation  to  determine 
the  adequacy  of  the  spillway  and  discharge  channel  and  any 
necessary  modifications  to  provide  adequate  capacity. 

(2)  Investigate  the  vibration  present  at  the  bascule  gate  when 
it  is  in  the  raised  position  and  in  operation  to  determine 
corrective  action.  It  may  be  desirable  to  install  knap 
breakers  to  minimize  the  condition. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures  -  It  is  recommended  that 
the  following  operation  and  maintenance  procedures  be  adopted 
by  the  Owner  to  correct  deficiencies  noted  during  the  visual 
examination; 


(1)  Monitor  the  various  cracks  in  the  brick  and  concrete  surface 
structures  behind  the  right  abutment  and  at  the  right  end  of 
the  inspection  gallery  more  systematically  than  has  been 
done  in  the  past,  by  establishing  points  that  will  permit 
movement.  Measure  and  evaluate  movements  on  a  monthly  basis. 
In  addition,  examine  the  low  portions  of  the  perimeter  of  the 
filled  area  at  approximately  monthly  intervals,  when  water 
levels  permit,  to  see  if  there  is  evidence  of  loss  of  fill. 

If  surface  movements  continue,  investigate  further  by  checking 
below-water  portions  of  the  adjacent  walls  and  by  drilling 
through  the  surface  slab  to  check  for  subsidence  of  the  under¬ 
lying  fill.  If  any  of  the  measurements  or  observations  dis¬ 
close  a  major  or  worsening  problem,  a  registered  professional 
engineer  should  be  retained  to  make  a  thorough  investigation. 

(2)  Repair  the  concrete  at  the  upstream  end  of  the  nght  intake 
and  the  downstream  end  of  the  weir  at  the  left  intake. 

(3)  Remove  debris  from  the  inspection  gallery  and  repair  cracks 
at  the  roof  springline  and  the  area  beneath  the  right  abut¬ 
ment. 

(4)  Compile  the  maintenance  procedures  in  writing  and  expand 
where  necessary  for  ready  reference  by  the  operating 
personnel.  It  should  also  contain  provisions  for  the  obser¬ 
vation  of  the  dam  during  periods  of  high  precipitation,  the 
annual  technical  inspection  of  the  dam,  an  emergency  pre¬ 
paredness  plan  and  the  details  of  operation  of  a  warning 
system. 

7.4  Alternatives  -  There  are  no  recommended  alternatives. 
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VISUAL  INSPECTION  PARTY  ORGANIZATION 


NATIONAL  DAM  INSPECTION  PROGRAM 

DAM :  Crescent  Street _ 

DATE  :  15  November  1978 _ 

TIME:  8;30  AM _ 

WEATHER:  Clear  to  Partly  Cloudy  app,  45*to  50*F 

WATER  SURFACE  ELEVATION  UPSTREAM:  2.5"  over  steel  bascule  gate 

1.5  (541. 3A) 

STREAM  FLOW:  (2.65)  (100*)  (0.21)  =  26  cfs  + 

INSPECTION  PARTY: 

1  .  Robert  P.  Howard  -CDM _ 

2.  A.  Ulvl  Gulbey  -  CDM _ 

3.  Joseph  E,  Downing  -  CDM 

4.  Charles  E.  Fuller  -  CDM 

5 .  Elwood  C.  Richardson  -  CDM 

6 .  Peter  LeCount  -  H  &  A _ 

PRESENT  DURING  INSPECTION: 

1  ,  William  D.  Thorp  of  L.S.  Starrett  Company 

2. _ 

3.  _ 

4. 


APPENDIX  A-1 


VISUAL  INSPECTION  CHECK  LIST 

NATIONAL  DAM  INSPECTION  PROGRAM 

DAM:  Crescent  Street  DATE:  11/15/78 

EMBANKMENT:  Rt.  end  of  dam  next  to  bldg. 

CHECK  LIST 

CONDITION 

1.  Upstream  Slope 

Note:  There  is  no  obvious  earth  embank- 

a.  Vegetation 

ment  at  this  dam.  Area  between  rt.  dam 

b.  Sloughing  or  Erosion 

abutment  and  bldg.,  incl.  adjac.  road. 

c.  Rock  Slope  Protection  - 
Riprap  Failures 

has  earth  fill  behind  concr.  wall. 

d.  Animal  Burrows 

1. 

a.  None 

2.  Crest 

b.  N.A. 

a.  Vegetation 

c  •  N  • 

b.  Sloughing  or  Erosion 

c.  Surface  cracks 

d.  N.A. 

d.  Movement  or  Settlement 

2. 

a.  None 

3.  Downstream  Slope 

b.  N.A. 

a.  Vegetation 

c.  Cracking  in  surface  concrete  of  slab 

b.  Sloughing  or  Erosion 

on  grade  parallel  to  right  abutment. 

c.  Surface  cracks 

step  cracking  in  brick  gatehouse  in 

d.  Animal  Burrows 

same  area. 

e.  Movement  or  Cracking  near 

d.  Slab  cracking  apparently  due  to 

toe 

backfill  settlement  behind  upstream 

f.  Unusual  Embankment  or 

wall,  est.  1  -  1-1/2", 

Downstream  Seepage 

3. 

g.  Piping  or  Boils 

a.  None 

h.  Foundation  Drainage  Features 

b*)  cl« 

i.  Toe  Drains 

6  •  N*  A* 

f*  None  observed 

4,  General 

g.  None  observed 

a.  Lateral  Movement 

h.  None  known 

b.  Vertical  Alignment 

c.  Horizontal  Alignment 

i.  None  known 

d.  Condition  at  Abutments  and 

4. 

at  Structures 

a.  None  observed 

e.  Indications  of  Movement  of 

b.  SI.  settlement  beh.  wall 

Structural  Items 

c.  Appears  OK 

f.  Trespassing 

d.  Apparent  fill  settlement  behind 

g.  Instrumentation  Systems 

abut.  wall. 

e.  None  observed 

f.  N.A. 

g.  None 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM  :  Crescent  Street  Dam 

DATE:  15  November  1978 

«;PTIIWAY!' 

CHECK  LIST 

CONDITION 

•-  - ,  -  ^  ,  - 

1 .  Approach  Channel 

1. 

■*'.  * 

a.  General  Condition 

a.  Walls  are  in  good  condition.  Rt. 

b.  Obstructions 

wall  shows  some  minor  staining. 

c.  Log  Boom  etc. 

spalls  and  efflorescence.  Lt.  wall 

shows  some  minor  staining  and 

•  • 

2.  Weir 

efflorescence.  The  joints  of  the 

a.  Flashboards 

grouted  stone  masonry  have  spalled 

b.  Weir  Elev.  Control  (Gate) 

off  at  the  water  line.  There  are 

c.  Vegetation 

cracks  on  the  thickened  up  portion 

d.  Seepage  or  Efflorescence 

of  the  cone.  wall. 

Lr  ‘  '  '  '  *  ’  •  -  - 

e.  Rust  or  Stains 

b.  None  observed 

:•  • 

f.  Cracks 

c.  None 

g.  Condition  of  Joints 

h.  Spalls,  Voids  or  Erosion 

2. 

i.  Visible  Reinforcement 

a .  None 

**•*,■■*.•  -■  • 

j.  General  Struct.  Condition 

b.  Good 

c.  None  observed 

•  • 

3.  Discharge  Channel 

d.  None  visible  on  the  concrete  face  as 

a.  Apron 

observed  from  the  downstream  bridge. 

•.*  •.*  *.* 

b.  Stilling  Basin 

Some  minor  seepage  at  the  control 

■  .■  *.  ' 

c.  Channel  Floor 

gate  with  no  flow  over  crest. 

’• *.*•  -*•  .*•*  *•*  *  •*  * 

d.  Vegetation 

e.  Minor  staining 

e.  Seepage 

f.  None  observed 

f.  Obstructions 

g.  Good  -  observed  from  the  downstream 

g.  General  Stuct.  Condition 

bridge. 

h.  None  observed 

4.  Walls 

i.  None  observed 

a.  Wall  Location  Rt.  D.s. 

j .  The  observed  portions  of  the  spill- 

w  •»v.  ||T« 

(1)  Vegetation 

way  is  good  to  excellent. 

0  9 

(2)  Seepage  or  Efflorescence 

(3)  Rust  or  Stains 

3. 

•  * 

(4)  Cracks 

a.  Ledge  and/or  bedrock  -  O.K. 

(5).  Condition  of  Joints 

b.  None  observed 

■  .-.v.'v.v.'-'/ 

(6)  Spalls,  Voids  or  Erosion 

c.  Submerged-unobservable 

(7)  Visible  Reinforcement 

d.  None  observed 

•  '• 

(8)  General  Struct. Condition 

e.  None  observed 

r-  •  ■  ,* 

f.  Bridge 

'A'. 

g.  Not  applicable 

4.a,(l)  None  observed 

;V-v- 

(2)  None  observed 

9  9  , 

(3)  Minor  staining  observ^ed 

(4)  Minor  vertical  crack. 

(5)  Good 

(6)  Minor  spalling  below  drain  pipe 

*•*  *•-“  *-  *  -  ’ 

(7)  None  observed 

(8)  Good  to  excellent 

4.  b.  Wall  Location  Lt.  D.S. 

4.b.  See  bypass  spillway 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM :  Crescent  Street  Dam 
SPILLWAY: 


DATE:  15  November  1978 


CHECK  LIST _ _ 

5.  Tunnel 

a.  General  Condition 

b.  Cracks 

c.  Seepage  or  Efflorescence 

d.  Rust  or  Stains 

e.  Condition  of  Joints 

f.  Spalls,  Voids,  or  Erosion 

g.  Visible  Reinforcement 


CONDITION 


Good.  The  installation  on  the  steam 
pipes  are  deteriorating  and  breaking 
off.  Floor  of  tunnel  heavy  with 
debris. 

Vertical  crack  at  the  junction  of  the 
spillway  and  rt.  wall  of  upstream’ 
wall.  Horizontal  carck  at  springing 
line  starting  at  the  rt.  wall  and 
extending  a  little  more  than  half 
way  across  the  dam. 

Heavy  amounts  of  efflorescence  with 
moderate  seepage  at  the  vertical 
and  horizontal  crack.  Minor  efflor¬ 
escence  through  the  tunnel . 

Heavy  rust  and  staining  at  the 
cracks. 

Good 

None  observed 
None  observed 


•  « 


•  I 


•  I 


9.  • 


•  i 


•  « 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM :  Crescent  Street  fiam  DATE  :  15  November  1978 


SPILLWAY !  Bypass  Spillway 


CHECK  LIST 

CONDITION 

1 .  Approach  Channel 

1. 

a.  General  Condition 

a.  See  spillway 

b.  Obstructions 

b.  None  observed 

c.  Log  Boom  etc. 

c.  None  observed 

2.  Weir 

2. 

a.  Flashboards 

a.  None 

b.  Weir  Elev.  Control  (Gate) 

b .  None 

c.  Vegetation 

c.  Minor  vegetation  at  downstream  side 

d.  Seepage  or  Efflorescence 

of  spillway. 

e.  Rust  or  Stains 

d.  Minor  seepage  through  mud  gate 

f.  Cracks 

e.  Minor  staining 

g.  Condition  of  Joints 

f.  None  observed 

h.  Spalls,  Voids  or  Erosion 

g .  Good 

i.  Visible  Reinforcement 

h.  Some  spalling  of  cone,  veneer  of 

j.  General  Struct.  Condition 

stone  masonry  wall  downstream  of 

spillway. 

3.  Discharge  Channel 

i.  Wire  mesh  of  cone,  veneer  visible. 

a.  Apron 

j.  Good 

b.  Stilling  Basin 

c.  Channel  Floor 

3.  See  spillway 

d.  Vegetation 

e.  Seepage 

f.  Obstructions 

g.  General  Stuct.  Condition 

4.  Walls 

a.  Wall  Location 

(1)  Vegetation 

(2)  Seepage  or  Efflorescence 

(3)  Rust  or  Stains 

(4)  Cracks 

(5)  Condition  of  Joints 

(6)  Spalls,  Voids  or  Erosion 

(7)  Visible  Reinforcement 

(8)  General  Struct. Condition 

VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM :  Crescent  Street  Dam 
OUTLET  WORKS:  Bypass  Spillway 

CHECK  LIST _ 

1.  Inlet 

a.  Obstructions 

b.  Channel 

c.  Structure 

d.  Screens 

e.  Stop  Logs 

f.  Gates 

2.  Control  Facility 

a.  Structure 

b.  Screens 

c.  Stop  Logs 

d.  Gates 

e.  Conduit 

f.  Seepage  or  Leaks 

3.  Outlet 

a.  Structure 

b.  Erosion  or  Cavitation 

c.  Obstructions 

d.  Seepage  or  Leaks 

4.  Mechanical  and  Electrical 

a.  Crane  Hoist 

b.  Hydraulic  System 

c.  Service  Power 

d.  Emergency  Power 

e.  Lighting 

f.  Lightning  Protection 


DATE  :  15  November  1978 


CONDITION _ 

1. 

a.  None  observed 

b.  Submerged  -  Not  visible 

c .  Good 

d.  Excellent 

e.  None  observed 

f.  Submerged  -  Not  visible 

2.  N/A 


3.  N/A 


4.  N/A 


VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM:  CRESCENT  STREET  DAM _  DATE:  15  NOVEMBER  1978 

HYDROLOGIC-HYDRAULIC  CONSIDERATIONS: 

CHECK  LIST  I  CONDITION 


1.  Upstream  Watershed  L. 

a.  Type  of  Terrain  a. 

b.  Hydrologic  Controls 

b. 

2.  Reservoir 

a.  Type  of  Terrain 

b.  Development 

2. 

3.  Spillway  a* 

a.  Adjacent  Low  Points 

b.  Spillway  Approach  (Slope) 

c.  Spillway  Discharge  (Slope) 

d.  Spillway  Type  b. 


4.  Downstream  Watershed 
a.  Reach  No. 

(1)  Control  (Bridge,  dam, 

culvert,  etc.) 

(2)  Channel  Characteristics  3. 

(3)  Development  a. 

(4)  Visible  Utilities 

(5)  Special  Problems 

(Hospital,  etc.) 

b. 


d. 


a. 


Moderate  to  steep  hills  with  some 
Isolated  mountains  of  moderate 
height  (1000  to  2000  ft.) 

Runoff  in  the  watershed  is  controllei 
by  numerous  lakes  and  ponds  as  well 
as  Birch  Hill  Dam  located  at  the 
confluence  of  Otter  River  and 
Millers  River. 

The  terrain  immediately  adjacent  to 
the  pool  created  by  the  dam  is  very 
steep,  averaging  10%  to  a  maximum 
of  20%. 

Other  than  the  L.S.  Starrett  Co. 
complex  which  occupies  both  banks  of 
the  pool  created  by  the  dam,  little 
development  exists  except  30  to  40 
feet  above  the  river  level  along  the 
north  bank. 


There  are  no  adjacent  low  points. 

All  flow  is  either  over  the  spillway 
or  through  auxiliary  gates.  The 
L.S.  Starrett  Co.  controls  the  flow. 
The  stream  bed  approach  to  the  dam 
has  a  slope  of  about  1%. 

Downstream  of  the  dam,  the  stream  be^ 
fattens  to  about  0.5%. 

The  spillway  is  a  concrete  encased 
stone  dam  with  a  100-foot  long  steel 
bascule  gate. 


Reach  No.  1 — Crescent  Street  bridge 

to  Exchange  Street  bridge. 

1.  Exchange  Street  bridge 

2.  Ledge  Immediately  downstream  with 
rock  and  boulders  extending  about 
1000  ft.  in  the  direction  of 
Exchange  Street. 

3.  Channel  boundaries  formed  by  maso; 
buildings  on  both  banks  with  con¬ 
crete  flood  wall  to  contain  river 
where  buildings  do  not  abut. 

4.  None 
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VISUAL  INSPECTION  CHECK  LIST 

NATIONAL  DAM 

INSPECTION  PROGRAM 

DAM:  (CONT'D) 

_  DATE:  15  NOVBIBER  1978 _ 

HYDROLOGIC-HYDRAULIC  CONSIDERATIONS: 

CHECK  LIST 

CONDITION 

1.  Upstream  Watershed 

5.  (cont’d) 

a.  Type  of  Terrain 

b.  Hydrologic  Controls 

Exchange  Street  bridge  reconstructe 

7-ft  higher  with  increased  width 

of  opening  after  September,  1938 

2.  Reservoir 

flood. 

a.  Type  of  Terrain 

b.  Development 

3.  Spillway 

a.  Adjacent  Low  Points 

b.  Spillway  Approach  (Slope) 

c.  Spillway  Discharge  (Slope) 

d.  Spillway  Type 


4.  Downstream  Watershed 
a.  Reach  No. 

(1)  Control  (Bridge,  dam, 

culvert,  etc.) 

(2)  Channel  Characteristics 

(3)  Development 

(4)  Visible  Utilities 

(5)  Special  Problems 

(Hospi tal ,  etc. ) 
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COUNTY  OF  WORCESTER  MASSACHUSETTS 
COUNTY  ENGINEER 
Inspection  of  Dams,  Reservoir  Pams,  and  Reservoirs. 

Inspected  by  . .  Date  'i'“24**195S  Dam  No.  .02— )0 . . 

Town . AljhpJ. .  . Location  ..MUlerS  RlVOr. . 

Owner . • .  Use . 

Material  and  Type . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed 

Width  top  Abutment . . Width  top  Crest  . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Tbshboards . 

El.  Flowline  Cleanout  Pipe .  .Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . waM?....a|?,put.,T.8,,inhea  pyer  apillv/ay  -not  dangftEpu.s », 


EMBANKMENT 

El.  Top . . El,  Natural  Ground . 

Width  of  Bottom . Upstream  Slope. 

liind  of  Corewall . . . 

Material  in  Embankment . . . 

Condition . 


..Width  Top . . 

. Downstream  Slope  . 

. Riprap . 

. .  .Foundation . . . ; .  . .i . . 


GATES . Location . 

Sire . Kind . El.  Flowline 

Condition . 


WHEEL . Kind . . Size . Rated  H.  P. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . 


Recent  ^epair.^  and  Date . 

Topography  of  Country  below  Dam 


Nature  of  Buildings  and  Roads  below  Dam 


Numlrer  Acres  in  Pond . Drainage  Area  in  Square  Miles. 

nl  i  limpe  In  Secoud  Feet  per  Square  Mile  ..  .  . 

E.<tiimiicil  Storage  Million  Cubic  Feet  . '■ . . 
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COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Iiupeetion  of  Danu,  Reservoir  Dams,  and  Reservoirs. 

Inspeeted  by  Shultz  Date..P./.^/.5P. .  Dam  No . Q?~  3.®.., 


l’,  Town . A.^hpi . . Location . ..?4;Y®,?, . 

I  Owner . l!r..S,,...S,t;ar!r:ett,..Mfg...,Cp. . Use . 

'  Material  and  Type.I!l5,C.WSS...and  ..aPJITpye  j,’ ans  pf...  wall...tp...be  .bullt  .a 

of  ..Millers  River  about  70  f  eet  ^  . 


Dam  Designed  by . Constructed  by . Year . 

M  SPILLWAY— Length . Feet.  Depth . Feet 

1  El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed. 

*■  Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

I  Width  Flashboards  carried . Kind  Flasbboards . 

'  El.  Flowline  Cleanout  Pipe . Site  and  Kind  Cleanout  Pipe . 

'•  ;  Kind  of  Foundation  under  Spillway . 

I  Condition . 


EMBANKMENT— Length  overaU . Feet 

. Width  Top . 

•  1  ,'i  ,  1 

Condition . 

•  setxaseaseSsMe*'  (' 

GATES . 

. Location . . . . . . 

•  •••MSI 

Condition . 

WHEEL . Kind . 

Evidence  of  Leaks  in  Structure . 

r 

Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam . 

Number  of  Acres  in  Pond . - . -...Drainago  Aren  in  Square  Miles. 

Discli.'u,;o  in  Second  Feet  per  Square  Milo . — 

Fbliiucled  Slc.r:igo  Million  Cubic  Feet . . . . . . . 
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COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENCINEER 

Inspection  of  Dams,  Reservoir  Dania,  and  Reservoirs. 

Inspected  by  .  .  Date.....5/fr5/.??. .  Dam  No..9^.z9!  . 


Town . Athol . ; . Ix.cation..JillSPS..RlHr.. 

Owner.  I.....S,.  .  jS.tar.r.e.t.t  .. Estate, . Use . 

Material  and  Type . . 


Dam  Designed  by . Construeted  by . Year . 

SPILLWAY— Ixingth . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . .' . El.  Apron . El.  Strenmbed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Floshboarda  carried . Kind  Flashboatds . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition  believe  surface  should  be  reconcreted  under  pressi  re 


EMBANKMENT— Length  overall . Feet 

El.  Top . . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slopo.. 

Ifind  of  Corowall . . . Riprap . 

Material  in  iSmbaukment . . Foundation . . . . 

Condition . . 


GATES . 


. . . Location . . . 

..Kind . . . El.  Flowline . 


Condition.. 


WHEEL . Kind . Size . Rated  H.  P.. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . . . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam.. 


Nature  of  Buildings  and  Roads  below  Dam.. 


Number  of  Acres  in  Pond . Drainage  Area  in  Sijuaro  Miles.. 

Discharge  in  Second  Feet  per  Square  Mile. . . 

I'istimatcd  Storage  Million  Cubic  Feet . . a. . 


. 
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COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inipection  of  Danu,  Reservoir  Dams,  and  Reservoirs. 


Inspected  by  .  Date. 


.  Dam  No..??.!r.n.?. 


TV,wn . Athol . , . Location . 

Q^ucf ,  S  t_3_rr6  fc  t...Es  6 . Use . 

Material  and  Typo . . 


•  • 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY— Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . : . . . El.  Apron . El.  Streambed  ... 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . . . 

Width  Flashboards  carried . . . Kind  Flasbboards . 


•  • 


El.  Flowline  Cleanout  Pipe . Sire  and  Kind  Cleanout  Pipe.. 

Kind  of  Foundation  under  Spillway . 

Condition...Pam.,Mld,.durlng...flood,  . 


EMBANKMENT — Length  overall . . . Feet 

El.  Top.... . El.  Natural  Ground . Width  Top . . . 

Width  of  Bottom . . Upstream  Slope . . . Downstream  Slope.... 

Kind  of  Corewall . -. . . . Riprap . . . 

Material  in  Embankment . . . . Foundation . 


Condition.. 


GATES . . . location . .. 


..Kind . El.  FlowlJne.... 


Condition.. 


WHEEL . Kind . 

Location . 

Evidence  of  Leaks  in  Structure . 


..Rated  H.  P.. 


..Ave.  Head . 


Recent  Repairs  and  D.ate . 

Topography  of  Country  below  Dam.. 


Nature  of  Buildings  and  Roads  below  Dam.. 

■■  .'  r  ‘ ' 


Number  of  Acres  in  Pond . . 

Di3cb.iri'C  in  Second  Feet  per  Square  Mile. 
F^liniatud  L'tonige  Million  Cubic  Feet . 


..Drainage  Area  in  Square  Miles.. 
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V  COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Iiupeetion  of  Dami,  Rcaervoir  Dams,  and  Reaervoiit. 


Inspected  by.. 


.L,,..O.Ji. . , .  Date.:?/M;'5® .  Dam 


No. 


02-  le 


Town . . . Location....^!.illers  River . . .  _ 

Owner...L^..,£.•....5.t«r^ctt  Estate . . . . 

Material  and  Type....I?;;?...J.^:^.r . ?.n. . .  . 

br  Iclc  builyi  .in  . . . . ' 

Dam  Designed  by . Constructed  by . Year . . . . . 

SPILLWAY — Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . . . 

El.  Flowline  Cleanout  Pipe . Sise  and  Kind  Cleanout  Pipe . . . 

Kind  of  Foundation  under  Spillway . ' , 

Condition . . . . . . . . 


EMBANKMENT— Length  overBU...„ . Feet 

El.  Top . . . El.  Natural  Ground . Width  Top . . . . . . J.'"' 

Width  of  Bottom . . . Upstream  Slope . Downstream  Slope . 

Kind  of  Corewall . ; . . . Riprap . . . .;.  ' 

•  Material  in  Embankment . . . Foundation . . . . . . . ; ' , 

Condition . .Qft . . !.. . . . :. . '...i. .  ■ 


GATES . Location . 

Sise . . Kind . El.  Flowline.. 

Condition . 


WHEEL . Kind . 

Location . 

Evidence  of  Leaks  in  Structure.. 


..Sise . Rated  H.  P.. 

. Ave.  Head . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam.. 


Nature  of  Buildings  and  Roads  below  Dam.. 


Number  of  Acres  in  Pond . . 

Di'clj  r;,e  in  Second  I  cct  per  Square  Mile.. 
Ebtiiuntcu  Utniuga  Million  Cubic  Feet . 


..Drainage  Area  in  Square  Miles.. 
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!  COUNTY  OF  WORCESTER  MASSACHUSETTS  , 

COUNTY  ENGINEER 

Inapeotion  of  Danui  Reaervotr  Dama,  aod 'Reservoirs, 
loapectcd  by . . . . .  Date  Dam 


.  Town . Athol . , .  . Location .  . Millers  Blver , 

Owner . .^f.f.§.?.§.t.arrett ...^at. . Use . . 

Material  and  Type . S^rrr.rTrvrr:::::.:^.... , 


Dam  Designed  by . Constructed  by  . 


SPILLWAY 

El.  top  Abutment . El.  Crest . t . El.  Apron . El.  Streambed.. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  FlowUne  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 


1  Condition  resurface  portions  of 

oggee  spillway  face. 

J  .  .  . . . .  , 

:  EMBANKMENT 

...  '  •  ■  -'■V  ' 

-c, 

'.  '  El.  Top . . ,....E1.  Natural  Ground . 

. Width  Top . 

:  l- ;.Width  of  Bottom . . . Upstream  Slope . 

!!.■  !■  '.■’"•■’".A 

Kind  of  Corewall . . . . . . . 

”/  ■  •’  •‘■'a' 

,  .  .:/J.  ■  ,  , 

•  jMaterial  in  Embankment . . . 

:?  ..  •  'A  '  . 

i!  I.-'-'  Condition....;.,...! . . . 

*  '  'f'..  ■  •'  Pe'' 

:■> '  , ..  •!  > 

■  . 

Z'. 

ij'.t 

■.t  v'!*.;  ■  ■  gates . 

*  !  '■,  ,.  .  Sise . Kind . 

'  .11  '  ‘  ■  r  ■ 

'  Condition . 

"i  1 

'j  *■  •  ,• 

.(  '  . 

WHEEL . Kind . Size .  ReUHH.  P.  . 

u.  ■  Location . 

^  1  ' 

.  ■  •  Evidence  of  Leaks  in  Structure . 

.  ..  .  . 

1  ^ ' 

•  ■'  Recent  Repairs  and  Date . 

•  . 

, .  , ; Topography  of  Country  below  Dam . 

;  Nature  of  Buildings  and  Roods  below  Dam . 

.rW.  V. ■  ..... 

'  Number  Acres  in  Pond . . . Drainage  Aren  in  Square  Miles..!,. 

Discharge  in  Second  Feot  per  Square  Mile  .  . .  ...i...:..... . ;;.cVi 


Ecliinatcd  Storage  Million  Cubic  Feet  . 
<1.  •  *..  .1^  •  ^ 
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'■^;tV  vr  \  ■'  ■  ’  ■  '  ■ 

>  ?  .  \  ;  COUNTY  OF  WORCESTER  MASSACHUSETTS  ' 

‘  COUNTY  ENGINEER  . 

u' 

■'■■ '  '  Inspection  of  Dams,  Reservoir  Dam*,  and  Rcscrvoira. 

I  » ‘ 

*;  Inspected  by  .  Date  .  .  Dam  No...  ..P.?*PP...  . . 


Town.  .  .A.^hol  ^ . . 

Owner . Starret;t...E.etat,« . 

Material  and  Type . 


Location  Starrctts  Damt 


Dam  Designed  by . Constructed  by  . 


SPILLWAY 

El.  top  Abutment . El.  Crest....... . El.  Apron . El.  Streambed . 

Width  top  Abutment . Width  top  Crest  Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashbuards . . . 

El.  Flowlinc  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . .aMu.t....4  ..f eet  of  ivai^er  over  crestrex.trema  .Mghjifat^^^^ 

.otherwise.  O.IC, . . 

EMBANKMENT 

El.  Top . El.  Natural  Ground . Width  Top . i 

Width  of  Bottom . Upstream  Slope  . Downstream  Slope 

ICind  of  Corewall . . . i . Riprap . . 

.  Material  in  Embankment . Foundation . . 

rVn/lil.mn  ■  '  1 


Number  Acres  iu  PonU . 

Di-scIifiiRc  ill  frccmid  I'cct  per  sSquaro  Mile.. 
K  ijwnli.rl  ufoniRc  ^liilion  Cubic  Feet . . 
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COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

,  Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . lo  O  rMarden .  Date . Dec  .  14, 1931  Dam  No . 0£-  )6 . 


Town . Athpl . lAication . Millers  Rlve.r, . 

Owner . 1-. A^.®. . . Use . s t Rr age  .&  ,po.7;er.. 

Material  and  Type . 


■V-:;-'  • 
>et' 


-  ..  .>»!  1*; 

•  ■  Vi . 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY— Length . . Feet.  Depth. . Feet 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . . 

Width  Flashboards  carried . Kind  Flashboards . . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . . 

Kind  of  Foundation  under  Spillway . ..., . 

Condition . PK . i.®xcept;...t;Quld..pQS.s.lbly.  grout, .Jundcr  pressure  ■.craoks-ln  - . . 

concise  of  spillway. 


EMBANKMENT— Length  overall . Feet 

El.  Top.'..,';;,.;.' . . . El.  Natural  Ground . . . 

Width  of  Bottom . . . Upstream  Slope . 

Kind  of.Corewall....... . . . . . . . . 

Material  in  Embankment....: . i . . 

Condition . . 


..'i...Width  Top..... . 

. . Downstream  Slope . 

..: . Riprap . 

..Foundation . ^ . 


•  i.i.  •<«!{.,  I  rA, •  ’ 

.••fa.  .fft.Ifff  f  fa'see#** 

. ‘ 

a. ftU', 

. 'u 

I  a  fH,  Vaav^A^fM «•»«•*•  ’  ' 

'  'i\' .'"c 

•  a.aSa  ■  I  a^  .y  f  1  >  .  '  '  4' 


Site . 

. 

Condition . 

OK 

••a 

WHEEL . 

. Kind . 

1  >' 

Location . 

f 

Evidence  of  Leaks  in  Structure 


•V  •  a  1  .*»  •  . 

* . .  e-.V*  •  r«.a- 

Topography  of  Country  below  Dam . 

“  ta’.,’*'  '  *  ■  ■■  l' 

4  '  1  «  •  a  ’  l 

S’..'* 

Nature  of  Buildings  and  Roads  below  Dam . 

. * 

. . . . . V . r;Vr; 

r.'i . Drainage  Area  in  Square  Alilw,.. 

■  '  i:, . 

•  ••f^ftr** . . . . . . . . . . I*  ****JaT^'*’ 


t"  -- 

Vt.  . 


•  Number  of  Acres  in  Pond . 

Dischdrgc'in  Second  Feet  per  Square  Mile... 

®tf'orrtwp' MiMf.'n  Pi.l.:.  T.'of 


APPENDIX  B-5 


•:  V  ■  ,■  'rjx'4p; 

COUNTY  OF  WORCESTER  MASSACHUSETTS  ; 

COUNTY  ENGINEER  ,•’ 

Inapcction  of  Dama,  Roacrvoir  Dams,  and  Resorvoira. 

Inapaeted  by  .  Date  Dam  No. .  P?” P6 


Town . Athol . LoMtion 

Owner . ? 

Material  and  Type . 


Dam  Designed  by . Constructed  by 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Strcainbed  . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flaahboarda  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Sire  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . . . . 


r  • 


EMBANKMENT  NONE 

El.  Top . . . El.  Natural  Ground . Width  Top . . ..,.L...,v:'..,.:.L:.:.  1; 

Width  of  Bottom . . . Upstream  Slope . Downstream  Slope  i:.'......; 

Kind  of  Corewall . . . . . Riprap... . . . • 

Material  in  Embankment . ! . . . Foundation.. . 

Condition . .  '  ■  ,i' 'C  ■  ■■■  '':.i 


GATES . . Location . 

®*®  . . . Kind . El.  Flowlinc.. 


Condition . g99d>  . 


wheel . Kind . Sise . Rated  H.  P . . 

Location . Ave.  Head . :.2. . .: . 

Evidence  of  Leaks  in  Structure . nono .  >  , 


Recent  Repairs  and  Dote . nQn9a.. 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Road.s  below  Dam  .. 


Nuiiibcr  Acres  in  Pond . . Drainage  Area  in  Square  .Miles  . 


Di  icliaic,o  in  Second  Feet  per  Square  Milo.. 

itTVtfpfl  Sffir'tlfp  Pr.l.;,.  Tprsf 


APPENDIX  B-4 


Decree  No. 


.  Dam  No.  02- ji 

COUNTY  OF  WORCESTER,  MASSACHUSETTS 

OFFICE  OF  COUNTY  ENGINEER 

Neg.  Nos . 

INSPECTION  OF  DAMS,  RESERVOIR  DAMS  AND  RESERVOIRS 


•  la,  I9n 

Town  Athol  Date  Dec,  18,  1925  Dam  No.  02-03 

Crescent  at. 

Location  Uillera  river  above  Name  of  Pond  or  Stream  Mlllera  Bivir  .  . 


inspected  by  I»,0, Warden 

Owner  L.S.Starrett  Eet,  . Use 

MATERIAL  &  TYPE  See  book  5.  page  97 


Elevations  in  feet:  above  (+)  or  below  (-)  full  pond  or  reservoir  level. 

FOR  DAM  Bed  of  stream  below  ...  . top  of  spillway .  , . 

FOR  RESERVOIR 

top  of  dam . top  of  flashboards  .  ground  surface  below 

. level  of  overflow  pipe  length  in  feet 

width  top  in  feet . . . width  bottom  in  feet  . size  pipe  to  m  II 

.  . inches  .  length  spillway  in  feet  .  head  in  feet  .. 

.  Size  of  wheel . . . .  H.  P.  developed . . . 

’  Size  of  gates . . . loc.ition  of  gates . . .. 

.'  Foundation  and  details  of  construction  . . •....  . . 

,  p;  . (. . . . . . condition  of  embankment.:....: . . . ' . .; 

"'■Constructed  by......! . ! . .„! . . . date, . . . 

■■'  Designed  by . . . . location  ... 

Recent  repairs  and  date  . .  .  .1 

Evidence  of  leakage . !!;!.' . ;  . 

Condition  ...:; . Good . ’ . ! . . 

Topography  of  country  below . . 

Nature  of  buildings  and  roads  below  dam . . 


No.  Acres  in  watershed  . No.  Acres  in  pond . 

Plans  secured  . Percent  watershed  in  cultivation  . . 

Percent  in  forests . Note:  Cross  out  word  not  applicable  .  .! . 


■  . .:  ::  ■■  r" . . 


.  .  . . 


...  .  ,,  ■«•  'iX* 


B 


•  • 


.1- 

■  ;  .  ; -v 


APPENDIX  B-3 


, .w;.  V 


r 

■  vi-i- 


Inspected  by 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTV  ENGINEER 

Inepcetion  of  Dome,  Reservoir  Dams,  and  Reservoirs. 

Ij.O. Harden 


Nov'.  14, 1923  „  02-06 

Date  .  Dam  No . . . 


,  Town  Athol . I.octttioii..  .Mil.lors.  Nlyer . . 

Owner . .la.S.Starret.fc..  Est.. . Use . Storage  &  Power . 

Material  and  Type . Pgfiftr?.Qln.0.ott.crotori:ol?  ow...ln.al.de  .  -,ateom  .and.  Water  .i*lp.es. 

,.  .Inside  dast  In  passageway. . also  electric  wires. .  . 


Dam  Designed  by  GeQ..K. Cutting. ..Co. . Cniistructcd  by  Qeo.H.CuttlngY3o. . 1901  . . 

Worcester 

SPILLWAY  length-  114.  . 

El.  top  Abutment . El.  Crest . IQ.O... . El.  Apron . El.  Streambed . (  2*.. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried...  nono. . Kind  I'lusbboards . » . 

El.  Flowiine  Cleanout  Pipe . Size  and  Kind  Cleanout  Pi|)e . 


Kind  of  Foundation  under  Spillway  SO  pcrcenr  .  ledge,  -dovetailed  on  ledger 
Condition . . . . 


.V-.:  • : 


EMBANKMENT  no  embankment-  ■ 

El.  Top  . . . . El.  Natural  Ground . Width  Top . . .iU;., 

Width  of  Bottom . .'. . Dpstream  Slope . Downstream  Slope  . . 

Kiiid  of  Coyewall...: . . . . . . Riprap . 

Material  in  Embankment . . Foundation . 

Condition . r- . . 1.^;...;,,. 

. . . . 

GATES . Location . .' . 

Siae . . . Kind . El.  Flowline . . . 


•»  ■ 


.'.'i.V.'v 


iff- 

■'“(.tA 


Condition 


. 7  rt.tiube . 

WHEEL?  ft. .tube. Kind . Site . Rated  H.P . 96,, 

Location . Ave.  Head  .15,  .*..18..',..... . 

Evidence  of  Leaks  in  Structure . none, . . 


256-Hj|P.': 


0-' 


Recent  Repairs  and  Date . . none, . ...j...;. . :.. 

Topography  of  Country  below  Dam . .  . . . . . 

Naturo  of  Buildings  and  Roads  below  Dam . — . 


Number  Acre.s  in  Pond . . Draiimgo  Area  in  Squaro  Miles.. ., ’..*'9?'..?,.. 

Di-cliaigo  in  Seeiiiul  Feet  per  Square  Milc.BO°/effl®loncy.. . 1..89Q . . .. 

Ebtimatcil  Ktoi  ago  Million  Ciibir  Font  . ■ 


APPENDIX  B-2 


APPENDIX  B  (contM) 


DATE 

Page  No 

31. 

March  6,  1944 

County 

of 

Worcester, 

Mass. 

B-32 

32. 

June  14,  1948 

County 

of 

Worcester, 

Mass. 

B-33 

33. 

March  17,  1950 

County 

of 

Worcester, 

Mass. 

B-34 

34. 

February  16,  1951 

County 

of 

Worcester, 

Mass. 

B-35 

35. 

March  19,  1954 

County 

of 

Worcester, 

Mass. 

B-36 

36. 

July  7,  1958 

County 

of 

Worcester, 

Mass. 

B-37 

37. 

October  11,  1958 

County 

of 

Worcester, 

Mass. 

B-38 

38. 

February  2,  1959 

County 

of 

Worcester, 

Mass. 

B-39 

39. 

April  7,  1960 

County 

of 

Worcester, 

Mass. 

B-40 

40. 

November  24,  1964 

County 

of 

Worcester, 

Mass. 

B-41 

41. 

March  19,  1968 

County 

of 

Worcester, 

Mass. 

B-42 

42. 

March  19,  1968 

County 

of 

Worcester, 

Mass. 

B-43 

43. 

March  10,  1969 

County 

of 

Worcester, 

Mass. 

B-44 

44. 

March  27,  1970 

County 

of 

Worcester, 

Mass. 

B-45 

45. 

January  7,  1972 

Mass.  Dept,  of  Public  Works 

B-46 

DRAWINGS 


NO. 


TITLE 


1. 

2. 

3. 


Crest  Gate  Sectional  Details  * 
Crest  Gate  &  Elevation  of  Dam  * 
Plan  of  Dam 


B-47 

B-48 

B-49 


*  Elevations  given  on  these  drawings  are  on  an 
assumed  datum.  To  convert  to  NVGD,  add  445  feet 
to  the  elevations  given  on  plates  B-47  and  B-48. 


APPENDIX  B 


I  Q  LIST  OF  AVAILABLE  DOCUMENTS  AND 

PRIOR  INSPECTION  REPORTS 


Page  No, 

i  - 

-  LIST  OF  AVAILABLE  DOCUMENTS  B-1 


PRIOR  INSPECTION  REPORTS 


" 

DATE 

1 

. 

• 

1. 

November  14,  1923 

County  of  Worcester,  Mass. 

B-2 

2. 

December  15,  1925  & 

August  25,  1927 

County  of  Worcester,  Mass. 

B-3 

*  * 

3. 

February  16,  1928 

County  of  Worcester,  Mass. 

B-4 

p 

4. 

December  14,  1931 

County  of  Worcester,  Mass. 

B-5 

1 

# 

5. 

April  20,  1933 

County  of  Worcester,  Mass. 

B-6 

6. 

November  27,  1935 

County  of  Worcester,  Mass. 

B-7 

/■ 

7. 

March  15,  1936 

County  of  Worcester,  Mass. 

B-8 

8. 

March  22,  1936 

County  of  Worcester,  Mass. 

B-9 

-•/  . 

9. 

March  25,  1936 

County  of  Worcester,  Mass. 

B-10 

t  i 

10. 

June  4,  1936 

County  of  Worcester,  Mass, 

B-11 

1 

• 

11. 

July  24,  1938 

County  of  Worcester,  Mass. 

B-1 2 

12. 

October  19,  1938 

County  of  Worcester,  Mass, 

B-13 

.  , 

13. 

October  26,  1938 

County  of  Worcester,  Mass, 

B-14 

14. 

November  12,  1938 

County  of  Worcester,  Mass. 

B-15 

15. 

December  6,  1938 

County  of  Worcester,  Mass. 

B-16 

■ 

16. 

December  7,  1938 

County  of  Worcester,  Mass, 

B-17 

1 

•_ 

17. 

January  6,  1939 

County  of  Worcester,  Mass. 

B-18 

18. 

January  16,  1939 

County  of  Worcester,  Mass. 

B-19 

19. 

March  1,  1939 

County  of  Worcester,  Mass. 

B-20 

20. 

March  16,  1939 

County  of  Worcester,  Mass, 

B-21 

21. 

May  22,  1939 

County  of  Worcester,  Mass. 

B-22 

1 

22. 

June  7,  1939 

County  of  Worcester,  Mass. 

B-23 

• 

23. 

September  13,  1939 

County  of  Worcester,  Mass. 

B-24 

24. 

November  22,  1939 

County  of  Worcester,  Mass. 

B-25 

25. 

April  13,  1940 

County  of  Worcester,  Mass. 

B-26 

26. 

June  17,  1940 

County  of  Worcester,  Mass. 

B-27 

27. 

February  19,  1941 

County  of  Worcester,  Mass, 

B-28 

1  ' 

28. 

May  20,  1942 

County  of  Worcester,  Mass. 

B-29 

1 

• 

29. 

November  27,  1942 

County  of  Worcester,  Mass. 

B-30 

■ 

30. 

November  26,  1943 

County  of  Worcester,  Mass. 

B-31 

.-v 

1 

I 

. 

.**•  , 

- 

-y.-- 

ife  • 

• 

•  V  «  « 

•  *  •  • 

m  m  m 

•  •  • 

.  • .  . 

CX>UNTY  OF  WORCESTER  MASSACHUSETTS 
COUNTY  ENGINEER 
Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by 0.Oimty...CQm«..Ii0M« . X>ate..aDTaarl938...  Dam  No..&ene?  aj, . . 

Town. . . Location . . . . . . 

Owner . Use . . 

Material  and  Type .CQuii  ty.,.C(j.ffli,...Y.i,e.\7...4nmeGe...ftcrD.aa..Xrom..Unlon..THlat..I  rlll_0.o.. 

...a:l8.P....y.4.3.1t..3tarrett  an.dj:he.  AtliQl..f!U*^  .Co».,.aflm3...a  . . . . 

Dam  DesigTied  by . Constructed  by. . Year. . 


•  • 


SPILLWAY 

El.  top  Abutment . El.  Crest.'. . El.  Apron . El.  Streambed.. 

Width  top  Abutment . Width  top  C'-est . . Width  bottom  Spillway . . 


Widtn  f  lashooarus  earned . . . 

El.  Flowline  Cleanout  Pine _  _ _  . 

. . Kind  1*  lashDoards . 

_ Siie  and  Kind  Cleanout  Pine . 

Kind  of  Foundation  urtfierSnillwav . .  . . . . .  . . .  .  _ 

Condition . 

EMBANKMENT 

El.  Top . ^ . . . El.  Natural  Ground . Width  Top . . 

Width  of  Bottom . .Upstream  Slope . Downstream  Slope.. 

.  Kind  of  Coretyall . . . . . . . . Riprap . . . 

Material  in  Embankment _ _ _ _ _ Foundation . . . 

Condition . . . . . . . . . . . 


•  • 


GATES . 

Size . Kind.. 

Condition . 


. Location.... . 

. ......El.  Flow'^ne . 


WHEEL. . Kind . 

Location . 

Evidence  of  Leaks  in  Structure.. 


..Size. . Rated  H.  P.. 

. Ave.  Head . 


•  • 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam.. 


Nature  of  Buildings  and  Roads  below  Dam.. 


.  •\  ‘  '  ' 


Number  Acres  in  Pond . 

Dis^h.^r(;e  in  Second  Feet  per  Square  Mile.. 
Esliiiintcd  Stoj'.'ijc  Million  Cubic  Feet. . 


.Drainage  Area  in  Square  Miles.. 


APPENDIX  B-13 


•  • 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by.J(.«.0.«!terden . .Ar.thtf?...Starre.ttDate..Qc,t..26^19aa  Dam  No . P.2rQ.6 

Town . .A.thol . : . Location . . . Millers  JFllv3r, . 

Owner....l!».?.».S.tar?.ett,  Estate . Use . 

Material  and  Type . ?laSi.M,a3  .  .8feftKr.e.t.t.  da>n..nnd...Mlllera..niver.  . control. . 


Pam  Designed  by . Constructed  by . Year . 


SPILLWAY 

El.  top  Abutment . El.  Crest . El.  Apron.. 


..El.  Streambed.. 


Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway.. 

Width  Flashboards  carried . Kind  Flashbbards . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . 


EMBANKMENT 

El.  Top . - . El.  Natural  Ground . Width  Top . ’.. . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope..„.. . . 

Kind  of  Corewall . . . Riprap-. _ _ . 

Material  in  Embankment . .; . Foundation . . . 

Condition . .L... . . 

GATES . Location . _ 

Size . Kind . .’....El.  Flowline . . . . . . 

Condition . . . . . . . 

WHEEL . Kind . Size . Rated  H.  P . . . _ .’ 

Location . Ave.  Head . . . . 

Evidence  of  Leaks  in  Structuie . . ; . ; . J.;.!.,' 


Recent  Repairs  and  Date . . 

Topography  of  Country  below  Dam. 


Nature  of  Buildings  and  Roads  below  Dorn . 

Number  Acres  in  Pond . - . Drainage  Area  in  Square  Miles . .; . /L,..,’ 

Discharge  in  Second  Feet  per  Square  Mile . — . . . . . . 

Estimated  Storage  Million  Cubic  Feet . — . . .X  .  ■  ........... 

APPENDIX  B-14 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

,  .  In8|>ection  of  Danu,  Reservoir  Dams,  and  Reservoirs. 


Inspected  by . l!e.0a.M«X^di9.n . .Date  .  llrlS-lfiSfl..  Dam  No....0.2r.0<>». . 


Awner  L.S.Stari'ett  Mfp;  Co. 

Tlae  _  -  _  .  _ _ 

Material  and  Tvne  Arthur  Starrett-Smnll  of  C.T.Malri  .Cc>-.J.R-V:/.orCMt<'Pr . 

Ed.Clalr-IiIr.  Ball-Burdon-  etc 

-  view  oreeent  dam  with  rer.ard  to  cutting 

. 

SPILLWAY 

EL  toD  Abutment . EL  Creat.'. _ 

. . EL  Anron . EL  Streambed _  ...  . .  „ 

Width  tun  Abutment _ Width  ton  Creat _ Width  bottom  Snillwav . .  . . 

Width  Flashboards  carried . 

....Kind  Flashboards . . 

EL  Ftowline  Cleanout  Pine . . 

Si*e  and  Kind  Cleanout  Pine . . . . . . 

Kind  of  Foundation  under  Spillway . 

ERIBANKMENT 

El.  Top . El.  Natural  Ground . . Width  Top . 

Width  of  Bottom . Upstream  Slope . . Downstream  Slope.. 

Kind  of  Corewall . . . . . . . . . . . Riprap . 

llatedal  in  Embankment _ _ _ _ Foundation . 

Condition . . . . . 


GATES . .-. . Location . 

Size . Kind . »....E1.  Flowline.. 

Condition . . . 


WHEEL . Kind . 

Location . 

Evidence  of  Leaks  in  Structure . 


— .Size. . . . Rated  II.  P.. 

. Ave.  Head . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam . 

Nature  of  Buildings  and  Roads  below  Dam.. 


Number  Acres  in  Pond . . Drolnogc  Aren  in  Square  Milos.. 


Du<clinrg(f  in  Second  Feet  per  Square  Mile.. 
Estininlcd  Storage  Million  Cubic  Feet . 


APPENDIX  B-15 


*  -  ^  Vv 


^.,«j?;'  .'■■  ;  '■,!  '‘5;/,.;:;  'iV'’'' 


VfORCESl'ER  COUNTY  ENGINEER 
•Inspection  of  Dans,  Reservoir  Dams,  and  Reservoirs 

Inspected  by  /2  Sf  _ Date  Dfc.  f?  Dan  No .  O  2- 


oC 


i' 

Town_ 


Owner  /  S 


Location 


SPILLWAY 

El. top  Abutment _ El.Crest_ 

Width  top  Abut._ 

Y/idth  flashboards _ 

El. Flowline  Cleanout  Pipe_ 

Kind  of  Foimdation  under  Spillway_ 


Use 


_E1 . Apron_ 


El. St. Bed 


JVldth  top  CreEt_ 


_Y.'idth  bottom  Sp.v/ny_ 


Kind  Flashboards 


Size  and  Kind  Pine 


Condi tlon_ 


ElBAITOENT 

F.I.Top 


El. Natural  Ground 


JWidth  Top 


Width  of  Bottom _ 

Kind  of  Corewall 
llaterlal*  in  ErabanUment_ 
Condition  '  _ 


_Upstrean  Slope_ 


_DovvnstreiM  61ope_ 


_Rlprap_ 


.Foundation 


CATES  Ov>^ 

Location 

/  ' 

Size 

Kind 

_ El. Flowline 

Condition 

Evidence  of  Leaks  in  Structure. 
Recent  Repairs  and  Date _ 


Number  Acres  in  Pond _ ^ _ ^Drainage  Area  in  Sq, Milos, 

Discharge  in  Second  Feet  per  Square-  Milo. _ '■ 

Er.tJ  mated  Storage  Million  Cubic  Foot _ _ 


appendix  B-16 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Iiupection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by.....I„0,Wapd&n»'B,M,epook«bt^ . J)ate...l2.T.!?-sa .  Dam  No . .02-X  •&.. 


Town . . . . Location . 

Owner  L.S .Stapro 1 1-  23 1 < . Ug*.. 

Material  and  Type . 


Hlllero  River 


_  _ _ Gnnstructed  bv..... . 

. Year . 

SPILLWAY 

El.  Crest  -  . El.  Anron . El.  Streambed . 

Width  top  Abutment . 

_ Width  top  Crest . ....Width  bottom  Spillway . 

Eind  Flashboards . . 

Size  and  Kind  Cleanout  Pine . 

Kind  of  Foundation  under  Spiliway . .  . . 

Condition . .  a....incl)ijs..  v/a.ter....OY.si’...salir;;x'.y...cr.eal:., . 


EMBANKItlENT 

El.  Top. . El.  Natural  Ground . Width  Top . . 

Width  of  Bottom . .Upstream  Slope . ! . Downstream  Slope.  ’ 

Kind  of  Corewall . . . . . . Riprap. . 

Material  ih  Embankment . . . .Foundation . . 

Condition . : . — . . . . . 


GATES . Location . 

Size . Kind . ....El.  Flowline.. 

Condition . . . 


WHEEL . Kind . Size. . Bated  H.  P.. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure. . . . 


Nature  of  Buildings  and  Roads  below  Dam _ 


Number  Acres  in  Pond . . . 

Discharge  in  Second  Feet  per  Square  Mile - 

Estimated  Storage  Million  Cubic  Feet .  . 

_ •■i-V 


- Drainage  Aren  in  Square  Miles.. 
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7^ 

-•  . 


......  ^  ,  ...... ^..  ...  ^  1.,,.. , . 

.,■ .' '  '  .’,  ■  •  ■  ,  .  ■■  ■■•.•’;  id  i';. 

r,  WORCESTER  COUNTY  ENGIHEER  '  ' 

.  '.Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs  .y, 

Inspected  bv  .  j  Date  pam^No._ 

Town  .'  I  '(  T'v.  ’  ' _ Location _ l  \  t^'.,  ^  I  ■ _ _ 

Use 


,'i  "  i 

Town  .  '  I'v.  ’ 
Owner  'ii 

spillway 

, El. top  Abutment _ 

Width  top  Abut. _ 


El. Crest 


_E1 .  Apron_ 


_El.St.Bed _ ___■■■■ 


_Wldth  top  Crest _ ^V/idth  bottom  Sp.wny, 


V/idth  flashboards_ 

El. Flowline  Cleanout  Pice 

Kind  of  Fomidation  under  Splllway_ 

y  , .. 


_Klnd  Flashboards. 


I  >  * 


_SiJ.e  and  Kind  Pipe_ 


-Xi;,-.-: 


2.  . 


/?  4'  1 

- - - 

.1. 

FIEANKIIENT 

•  7 

El. Tod 

El. Natural  Ground 

Width  Top  ■  ’ 

Width  of  Bottom  Uustrean  Slooe 

Dovmstream  Slope 

kind  of  Corctvall  -  ’ 

Riprap  - 

Uateriai  in 

Embanlonent 

Foundation  "'  .'v.-  •  Ti 

Condition ■ 

GATES 

Location 

Size 

Kind 

■  El. Flowline 

Condition 

n\ .  »■ 

.  ■.  i 


;•  Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date, 


Number  Acres  in  Pond 


_Dr.'ilnagc  Aren  in  Eq. lilies 


Discharge  in  Second  Foot  per  Square  Ullc_ 
Estimated  Storage  r'.ilion  Cubic  Feet _ _ 
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'•  . i’ ' 


•  • 


.  *  •  -  .  1 

•.  1 

'■  .•( 


■jilfc-.' 


'-^-.^ll  ':J  *  •  .  ..IL^  :  ;'',.VI«4  t, 


_'.  .  ■  ‘  WOPCESTOR  COUNTY  FNOIifE’LB  :  '  :' 

inspection  of  Tams,  Reservoir  Dams,  and  Reservoirs 
^  Eng,Q*Connell-Iir.  Perley 

Inspocteo  py  T..n..Mar<lwn _ Date  'i-Tfi«.ioso  Dam  No. 


•  •  k  •  » 


Tov-n  Ai-.Vin 


Location 


ice  conditions  in  atarrett  Mill  Pond-  My  opinion  no  hazard 

El  .top  abutment _ Ei .  Crest _ ^S1 .  A  pron _ ^E1 .  C  t .  Bed__  _ , 

Widt.'a  top  Abut.  Width  top  Crest _ ^IVidth  bottom  op. way _ _ 

v.'loth  fiashboards _ Kind  Ilashboards _ 

El.Flowline  Cleanout  Pipe _ Size  and  Kind  Pipe _ _ 

Kind  of  Foundation  under  Spillway _ _ _ 

Condition 


Ei’.3AriiC.IENT 

El.  Top _ ^E1.^ 

Width  of  Borrom _ 

Kind  of  Corewall____ 

Material  in  Embanl{ment_ 
Condition '  -  '  ■ '  ' 


_E1. Natural  Ground _ 

_ Upstream  Elope. 


_ Width  Top 

_ Downstream  Slope_ 

_ ^Riprap _ _ _ _ 

.Founds 1 1  on 


Location 


Ei.Flowllne 


Condition 


Evidence  of  neaks  in  Structure _  •  :  ' 

Recent  Repairs  and  Cate _ ■ _ '  '  :  ' 

Number.  Acres  in  Pond _ _ Drainage  Area  in  Sq.  tlljc  s' 

Discharge  in  Second  Feet  per  Square  Mile _ '  '  ■■  ■ 

Estimated  Storage  Miillnn  Cubic  Feet  .  ;V 

.  ■  *■  n.-  a.'  ^il, 


1  *  >  ■  ■  ' 

T'./ 

__  ^  .'X-f 

'v’.-r  A'li 
.  ,  .."-JvA 

- ■::v' 

•  ■•4.  ,  •;  ‘v'')  • 

.  ^  ,  ;j, 

■  .-7  ■‘.fK  'v*'' 

,Kv '.  .  ke* .  • .  ...'ll 

r«  *.  ' 


••  f  .  'i; 

•M 
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■  ,•.•  ‘v  r  .  ■'  -  V:  '■'  ■  '  ' ,  '>■■;► 

■  ••  ■  . 

WORCEr.TFB  CUIJMTY  ENGIllEER 

•\..  ",  Inspection  of  Tams,  Reservoir  Dams,  and  Reservoirs  ■ 

Inspected  by  M.  A.  Casella _ Date _ 3-l-g3  Para  No. _ np-OR  ' 


Torn _ Athol _ Location  Street _ 

Ovner  L.  S.  Starrett  Co. _ ^Use _ _ _ 

Concrete 

CPILi/'.'aY  El.  water  1'4"  over  spillway  -  8:00  A.M. 

El .  top  abutment _ E J. .  Crest _ El .  Apron _ El . C t . Bed 

V/idtn  top  Abut. _ Wlcit’.i  top  Crest _ ^IVidth  bottom  Sp.way _ _ 

Width  riashboards _ Kind  Ilashboards _ _ 

El.Flowline  Cleanout  Pipe _ ^ _ Eize  and  Kind  Pipe _ 

Kind  of  Found atioii  un''er  Spillway _ 

Condition _ i  _  _ 


E;.3A?K1'.!ENT 
El.  Top _ 


Width  Of  Borrom _ 

Kind  'Jof  Corewall  _ 

ilaterial  in  Embanisnent_ 
Condition _ 


_E1. Natural  Groimd _ 

_ Upstream  Slope_ 


J'ldth  Top_ 


_Downstream  Slope_ 


_Rlprap_ 


Foundation 


■'  ■■ 


gates 

Closed 

Location 

■■  "'s'  *! t 

Size 

_ Kind _ 

El.Flowline 

Condition 

■ 

Evidence  of  i.eaks  in  tructure 


Recent  Repairs  and  Pate. 


;ini.-,ber  Acres  in  Pond _  Drains Area  jn  Tai.  Miles 

rinc'iargo  in  Second  Feet  per  Square  Uile_ _ _ 

I cM)  ..ited  Storuy;;  Million  Cubic  Feet  _ _ 


•  • 


APPENDIX  B-20 


WORCESTER  COUNTY  ENGINEER  .,,  *. 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs 

Inspected  by  (JoRnt .  Date  I ^  3^ Dcmt  No,  ot-£>C. 


£g/w^ 


Location 


■  Owner 


SPILLWAY  '  y':^' 

El. top  Abutment _ El. Crest _  El. Apron  El. St. Bed  ; 

Width  top  Abut. _ ^iVldth  top  Crest _ ^Width  bottom  Sp.vmy  ’! 

V/ldth  flashboards' _  Kind  Flashboards  ■ _ ! 

El. Flowline  Cleanout  Pipe _ Size  and  Kind  Pipe _ _  ’  i 

Kind  of  Foundation  under  Spillway _ _ _ 

Condition _ ohjca*^  .  */^ 


ir_  ■■  -  a  '  -s — -J 

•  • 


EUBAMlOiENT 

Ei.Top___ _ El 

Width  of  Bottom _ 

■  Kind  o^  Corewall _ 

i  Uaterlai  In  Embankment 

•  ‘ 

:  Cond 1 tl on  _ 


OATES 


El. Natural  Ground 
_ ^Upstream  Slope_ 


Size _ 

Condltlor 


_ ^Wldth  Top  ’•  ~  !' 

_ Downstream  Slope _ jv;-,' 

_ Riprap  '.-•■  i  '.  { 

Foundation  .  ' 


Location 


El. Flowline 


Evidence  of  Leaks  in  Structure 


Recent  Repairs  and  Date. 


.  Number  Acres  in  Pond  Drainage  Aren  in  So  .Milos  \ 

.  Discharge  In  Second  Feet  per  Square  Mile  •"  •  -  ■ ;  '  •  ; 'J; 


Estimated  Stprage  illlllon  Cubic  Fcot_ 


•'*’  .  1-^  ‘t  ‘  .'  •  •  '''Ij. 


APPENDIX  B-21 


•»*  “•  »" 

•  v-y 


-U 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

.  Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . li^Q.lIa£dexL'riI.P.,.St« IIolinDate...5~S.2r.l95.9 Dam  No . .OSr  0£.. 

Town . AtJiftl. . . Location . MU.lera.Mv.er. . 

Owner. . .I;jLS.»St.Rr.r.e.t.};...Eg.tafc.e.‘e. . Use . p.QD.er . 

Material  and  Type . . 


•  • 


Dam  Desijrned  by . Constructed  by.. 


•  • 


SPILLAVAY 

El.  top  Abutment . El.  Crest . El.  Apron . El.  Streambed.. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . OK..' . t(^...not -penioved* . 


.1 

j  r--.:-  EMBANKMENT 

i;  ■ :  ,  El.  Top . 1-.- . 

..El.  Natural  Ground . . . 

. „.Width  Top . . .  ... 

!  Width  of  Bottom . 

.  Downstream  Slope 

Kind  of  C6rewall . 

1  Material  in  Embankment.. 

. Foundation . ; . . 

1  Condition . 

OK 

GATES . 

Size . 

Condition.. 


..Location . 

. El.  Flowline.. 


'P  ......  J 

*. 

V' 


WHEEL. . Kind . 

Location . 

Evidence  of  Leaks  in  Structure.. 


..Size . Rated  H.  P.. 

. Ave.  Head . 


•  • 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam.. 


Nature  of  Buildings  and  Roads  below  Dam.. 


a  t. 


Number  Acres  in  Pond . Drainage  Area  in  Square  Milos. . 

Dj:;chr.if:o  in  Second  Feet  per  Square  Mile . 

^  Fittimated  StrtMee  MIIHnn  Ouhlc  Feet  .  . 


^  W  •  I.  ^  . 

'  •  •  ,  •  .  '  ^  . 


t  1 
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T 


I  .  ',  ■  V:  .L.:.<y.:^..  »i- !■. -■-■'— ■  ■  -j«x.._».-..  *  ,i-..  ■r^l.^-.i.!.i  ^  *.-1  ,Vf.  f  i 


Inspected  by. 


.  VJORCESTER  COUNTY  ENCIiJEER  ^ 

Inspection  of  Dams,  Reservoir  Cams,  and  Reservoirs  ,  ,■ 

^■0-b\. _ Date  4»- T >  'b*!  Daig  Mo.  02.^0^ 


I:-:.'.’ 


Town 


Owier 


_ Location _  _ •  (ASOClant*  iZ 

S-  Cr -  _ Use _ _____ 


-OIKL 


El. Crest 


_V<idtii  top  Crest_ 


gPILLWAY 

Kl.top  Abutment _ 

V.'idth  top  Abut. _ 

'.'/idtii  flashboards_ 

El.Flowllne  Cleanout  Pipe _ 

Kind  of  Foundation  under  Splllway_ 
Condition _ _ _ 


_El.Apron_ 


El.Et.Bed  ■ 


_Wldth  bottom  6p.way_ 


Kind  Flashboards 


Size  and  Kind  Ploe 


,'t 


•  • 


•  • 


FISAHKL-ENT 
Ei.Tdp _ _ 


El. Natural  Ground 


•■Width  of  Bottom 


0--;''''.;Klnd  of,  Corewall 


.Upstream  elope. 


o 


Material'  in  Embankment 
Cond 1 tlon  _ 


Width  Top  '  '  .■■H- 

— .  .ii. 

Downstream  Slope.--  '-i,-;: 

'  ■  i.,'  i'*M-  ,  ■•  •*  /-V* 

Riprap  "  .  v'.r , - 

*• "  I  '  'If , 


.Foundation. 


ll,  '.'I'i,-.!-,* 

•  .17  •''■.‘•'ii' 

- - -  ,v, 


GATF..S_ 

Size 


Location. 


Kind 


El.Flowllne 


Condition 


Evidence  of  Lcalts  in  Structure 


Recent  Repairs  a.nd  Date. 


Number  Acres  in  Pond 


.Drainage  Aro.a  in  So. Miles  '• 


Dlccharco  in  Second  Feet  per  Square  Mile. 
Estimated  Storage  Mil] ion  Cubic  Feet _ 
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'•  • 


g 


•  • 


WOnCESTER  COUMTX  ENOIIIEtR 
Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs 


Inspected  bv  t;. 


am  No. 


Tovm  Athol _ 

0\mer  Starrott  Estate. 


Location  Miller 


SRILuVJAY 

El .  top  abutment _ El  .Crest _ El  .Apron _ El .  Ct  .Bed _ 

Width  top  Abut. _ \Vidth  top  Crest _ ^IVidth  bottom  Lp.way _ 

Width  flashboards _ ^ICind  Flashboards _ 

El. Flowline  Cleanout  Pipe _ : _ Size  and  Kind  Pipe _ 

Kind  of  Foundation  under  Spillway _ 

Cond  1  tion — eTmmlnfi  r.nncrete-heins  povvred  in -abutn&nta,— and  mider  at 


•  . 


EDBANK/'JEWT 

El.  Top _ 

Width  of  Borrom _ 

Kind  of  Corewall 


_E1. Natural  Ground _ 

_ Upstream  Slope_ 


Material  in  Enbanliraent_ 
Condition _ _ 


GATES 


Condition 


_ y.'idth  Top _ 

_ Dovmstreom  Glope_ 

_ Riprap _ 

Foinid  a  t  i  on _ 


Location 


El.Flov;line 


•  • 


P.  • 


Evidence  of  nealts  in  Structure 


Recent  Repairs  and  Date__ 


•  • 


Number  Acres  in  Pond _ Drainage  Area  in  Sq.  Miles 

Discharge  in  Second  Feet  per  Square  Mile  _ .  _ _ 

Estimated  Storage  lliliion  Cubic  Feet  _ ■  ■ 


•  • 


•  • 


■  f. 
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COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

.  .  Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 


Inspected  by . . . . J)ate-.H“22r29. .  Dam  No . Q2.?.(i.6 . . . 


Town . .Athol . . 

i.neation  . Mlllers  Rlver. _ _ 

Owner. . L»S«Starr;2.t.t..Kstate.- 

MAteriAt  and  Tvne . . . . 

. Use . 

Inspection* 

. - . 

Dam  Designed  by . 

. Constructed  by . 

. . Year . 

SPILLWAY 

El.  top  Abutment . El.  Crest'..... 

. El.  Apron . 

. El.  Stre-imbed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway. 

Width  Flashboards  carried . Kind  Flashboards . 

H.  Flowline  Cleanout  Piiie . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . . 

Condition . .*?.?*.  and.. Aowcrete  abbs.. . 


EMBANKMENT 

El.  Top . El.  Natural  Ground . . Width  Top. . 

Width  of  Bottom . Upstream  Slope . . Downstream  Slope.. 

Kind  of  Corewall . . . Riprap . 

Material  in  Embankment . Foundation . . . 

Condition . . . . . 


GATES . Location . 

Size . Kind . ......El.  Flowline.. 

Condition . 95 . . . 


WHEEL . Kind . 5ize . Rated  H.  P.. 

Location . Ave.  Head . 

Evidence  of  Leaks  in  Structure . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam . 


Nature  of  Buildings  and  Roads  below  Dam.. 


Number  Acres  in  Pond . 

Discharge  in  Second  Feet  per  Square  Mile.. 
Estimated  Storage  Million  Cubic  Feet . 


.  Drainage  Area  in  Square  Miles _ 


APPENDIX  B-25 


•  • 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . L.O.MardeQ .  Date . -  Dam  No . .Q2  *.0.6.. 


Town . .A.thpl . Locntion....M.ilJ.e.r.5...^.i.y.er.... 

Owner . L.S.Starrp.tt., Estate . Use . 

Material  and  Type . . . 


•  • 


Dam  Designed  by . Constructed  by . Year . 

SPILLWAY— Length . Feet.  Depth . Feet 

El.  top  Abutment . El.  Crest . .; . El.  Apron . El.  Streambed . 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway ....„ . 

Width  Flashboards  carried . ILind  Floshboards . 

El.  Flowlinc  Cleanout  Pipe . Size  and  Kind  Cleanout  Pipe . 

Kind  of  Foundation  under  Spillway . 

Condition . .haye.  lpwered  no  gates  ,  on  .  spillway..  accpunt....hJ.e*>..  .W.at!e.r... OK. 


..£1.  Streambed.. 


•  • 


EMBANKMENT— Length  overall . Feet 

El.  Top...,. . El.  Natural  Ground . . . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope.. 

Kind  of  Corcwall . . . Riprap . 

Material  in  Embankment . . . . . Foundation . . . 


Condition.. 


GATES . . . Location... 


..Kind . JSl.  Flowline.. 


Condition.. 


WHEEL . Kind . Size . 

Location . Ave.  Head.. 

Evidence  of  Leaks  in  Structure . 


..Rated  H.  P . . . _k. . 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam.. 


Nature  of  Buildings  and  Roads  below  Dam.. 


•  • 


Number  of  Acres  in  Pond . Drainage  Area  in  Square  Miles.. 

Di.Hcharge  in  Second  Feet  per  Square  Mile . . . 


Di.HcIiarge  m  Second  root  per  Square  Mile .  . . . 

iilstimatcd  Slorogo  Miiltoo  Cubio  Feet . . . 

L/  •  .•»  ■  '••'e  . 
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9  9 


•  • 


CONDITION 

RSPAIRS  NCCOCO  . 


LEAtCa 

'  HDWOCRIOUa 


O 


.  I  : 


I  «  .  •  ■ 


COUNTY  CNOINCCO 


APPENDIX  B-40 


•  • 


LOCATION 


DAM  NO. 
STREAM 


'-'■  :  ■' 


WORCESTEB  COUNTT  ENOINEERINO  DEPARTMENT 
WORCESTER,  MASSACHOSETTS 

DAM  INSPECTION  REPORT 


Owned  by 
Inspeoted  by 
Type  of  Dam  _ 


Place 


Condition 


SPILLWAY 

Flashboarde  in  Place 


Recent  Repairs 


Condition 
Repairs  Needed 


■  .  .  .'i-t 


Recent  Rejialrs 
Condition 
Repairs  Needed 


-  ,  ■ 

.a  '  J 


OATES 

.  Recent  Repairs 
.  Condition  ■ 
Repairs  Needed 


LEAKS  ■  V,;v 
How  Serious 


■I  '  y.> 


•  • 


DATE: 


County  Enginoof 


APPENDIX  B-39 


A  A 


m  9 


9  9 


r^jifaBssaw 

;  •■■',■•.  .  ■  .'i  V  i’.; 

'  ’  .  .  '  .  .  '':■  ..-j’ 

;  TOWN  _ DAM  NO.  ,.gg-g-<> - - _!_•  ^  v  » 

lOCATlOH  Jifii)<ir  ‘  Q/i/t}'  STREAM  _  ^  i; 

WORCESTER  COONTT  ENDINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS  .  .  .. 


fiAHiSSPECTIOM  REPORT 

Owned  by  I  f  ^  Place  - - ^so 

Inspected  by  .  /n  Af _  .  Date  /y,^ 

Type  of  Dam  '  Condition  ' 


SPIUWAY 

Flaahboarda  In  Place  "  2>ayci>A  Recent  Repairs 

Condition _ ^-rri _ _ 


Reoairs  Needed 

'/  '  ■  ^  ■  ■■  • , 

.  EKBANIMETCP  - 

Recent  Repairs  r'; 

Condition  _  .  '  C^trejv  Ti,///ar»ju,  aJ»/7  t*JUi 

:  ■  ’  :  ■  ■■:!■  ■  .■ 

■■  Reoairs  Needed  knu 

OATES 

..  j.. 

;  Reoent  Repairs  X//>v 

■  ■  Condition  tf-nJ 

■  -  :■% 

’*‘V’  i‘ 

'  >  Repairs  Needed  x/y,u 

•  •  r . ' 

.  <  ■  ..  ■  •  -T  , 

LEAKS  ■"  .  '  '' 

”*:i  -V  ;  :  >  •  V 

How  Serious  ,  u 

.'•v  V,-:’;'  .■■'i  •  . 

'•  ■■  .  .  •  • 

OATEJ  ,.  :/~C- . 

County  EnRlnoor 

APPENDIX  B-38 


TOWN 


Ailwi 


':  WCATIOH _ 

S-hi/'/'eZf' 


DAM  NO. 
STREAM 


-g  a  -ak. 


; ,  , ;.' J.'>  ?■'  ^■■•i 


WORCESTER  COONTT  EHQINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


DAM  INSPECTION  REPORT 


Owned  by  L.S.  i=i/^  Plaoe  _ Use  _ 

Inspected  by  .  ^  Date  7.  /  •l^r' 

Typo  of  Dam _ CnttrcTr  ee^t.e  Condition  Qrr-i 

SPIILWAY 


Flaahboards  In  Place  i^Asa^k  ^A?/  Recent  Repairs  K>n« 

Condition  ,^,([(^^1 - its, r^ucJ  a./ec./t't  eiaJ/i^  iJ Un/tj  //n-k. 


Repairs  Needed  O/Kt 


EfBANKMENT  "  , 

,  ■■ 

Recant  Repairs 

A//KY 

Condition 

•  '  'i  \  ,■  .  '  ..'‘jj 

"  ^  Repairs  Needed 

.  ■  •■.■  '.*f 

.•  '  1  ■  ’  , ' '  'i 

71 

OATES 

Recent  Repairs 

•  'fV  ' 

7,  Condition 

/f7( 

;  Repairs  Needed 

A'/H/ 

•  y 

mkKA  ' 

i 

How  Serious 

i/ijiLh 

DATE:  "f.  (‘ify  ■  •>£ P-  —  County  Englneor 


APPENDIX  B-37 


*..'{'...  ■  ■  .  '-  ■'  :  ■•  •,  ■■-*  .‘•'vi  -':  ,  ;/■ 

.  1  ■■'■  '  •■:■'■  ,■ 

^•''  ‘■mwij  A\if^Oi _  DAM  Ha.J!22::Z^^Q^ 


OAHHO.j22:rMA 

'.  •  i  '  } 

■TR tAM '  '. 


L.«  -  • 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


•  • 


owNcp  ay 


INBPeCTgD  I 


£.::^S.4- . - . . . . . . . . . i.. 


TV^C  or  DAM 


SPiLLWAY 


CONDITION 


rLASHBOAROa  IN  PLACE . . . . ^....RCCENT  REPAIRB... 


CONDITION 


REPAIRS  NEEDED  . . . - . . . . . .  . . - . . .  ^,-1-=  --- 

- jSjitetf. . . i..ki . .  . .  • 


f  • 
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COUNTY  ENGINEER 

Inspection  of  DamSi  Reserroir  DamSf  and  Reservoirs* 


Inspected  by. . L.0&1. . ; Date.. No.YiL26>  19-^3-  Dam  No....0.2.Tr.06„; 

^  Town;.. . ^.Atbol . : . Location . aillexs...Wlver . .:...4v ..i 

Owner: . ;.L.»a,S.tarrett...Mf.g...Co, . Use . .  . '.... . .,. 

Material  and  Type . •'•• . . . ••••■■•••■.'■  -virv'- 


.  Dam  Deeigncd  by. . 


..Cqnatructed  by . 


. i 

..Year . . 


SPILLWAY 

£3.  top  Abutment . El.  Great . El.  Apron . El.  Streambed.. 

Width  top  Abutment . Width  top  Great . Width  bottom  Spillway . 

Width  Flaahboarda  carried . ...Kind  Floshboarda . . 

El.  FlowUne  Gleanout  Pipe . Siie  and  Kind  Gleanout  Pipe . 

Kind  of  Foundation  under  Spillway . . 
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El.  Top . . . 
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Kind  of  Corcwall . . 
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Gondition.'.;..i;..:.1...0K.. . 


,.i...El.  Natural  Ground...,.....'..., 
. . TTpatream  Slope.. 


..Width  Top......... . 
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Recent  Repaira  and  Date . 

Topography  of  Country  below  Dam.. 


Nuturc  of  Duildiiiga  and  Roada  below  Dam 


I.’mi'hcr  Acrca  in  Pend . ....I... . . . 

D!  1  li.ii  in  Sccimil  I'cot  per  Square  Milo., 
r  lii. !  Moi.it'o  Million  Cubic  Feet . 


.;...t......Dra!nngc  Area  in  Sqnaro  Miles . 
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,  COUNTY  ENGINEER  ,  ■''■''v"'-'l!^’:^'''!r;^'ii' 

Inspection  of  DamBf  Reservoir  Dama,  and  Reservoirs.  ■  />' .  ^  V.  i* 

Inapected  . .• .  Date  .  Dam  No...^A.''.<Si(!^..,....;:.; ! 

Town C^tyf^-:.........., . Location . . . t..’..:_.'.,.:,.- 
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Kind  of  Foundation  under  Spillway . . . ;  . 
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. . . 

. . 
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COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER 

Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  by . I..Q.Mard.ea . : . Pate . f,.r:l7.r.l9AO..  Dam  No . QZr.i  )6. . 

. Athol . Location . Jlillers.Riye.r,. . 

Owner. . £st,  . 

Material  and  Type . 


Dam  Designed  by . Constructed  by . Year 

SPILLWAY 

El.  top  Abutment . El  Crest . El.  Apron . El.  Streambed.. 

Width  top  Abutment . Width  top  Crest . Width  bottom  Spillway . 

Width  Flashboards  carried . Kind  Flashboards . 

El.  Flowline  Cleanout  Pipe .  . Size  and  Kind  Cleanout  Pipe . 


Kind  of  Foundation  under  Spillway . . 

Condition .  OK  .  . 


EMBANKMENT 

El.  Top . . . . El.  Natural  Ground . Width  Top . 

Width  of  Bottom . Upstream  Slope . Downstream  Slope  " 

Kind  of  Corewall . . . . . . 

Material  in  Embankment . . Foundation . .: . . . 

Condition .  . . 


. Location . IZZZZZIZZII ZZ 

. . . El.  Flowline . . . .  .  ' 

Condition . . 


WHEEL . Kind . 

Location . 

Evidence  of  Leaks  in  Structure.. 


••Si*e . Rated  H.  P. . . 

. Ave.  Head . . .  J _ 


Recent  Repairs  and  Date . 

Topography  of  Country  below  Dam.. 


Nature  of  Buildings  and  Roads  below  Dam.. 


Number  Acres  in  Pond . Drainage  Area  in  Square  Milos. 

Discharge  in  Second  Feet  per  Square  Mile. . 

Estimated  Storage  Million  Cubic  Feet . . . . 
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TOWN  _ _  DAM  NO .  O?^'’^0=> 

LOCATION  STREAM  / 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT  .. 


Owned  by 


Aid  ^ f 


Inspected  by  y~~  ^  , 

Type  of  Dam  _ 


_Place _ _ Use  ^-/Z  /’ 

_  Date _ 'h/'']/c  _ _ 

_  (Jondition  yA 


SPILLWAY 


Plaflhboards  in  Place, 

Condition  _ 

Repairs  Needed 


EMBANKMENT 
Recent  Repairs  . 
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Type  of  Dam 


_  Placed //!R/?rrr  O.j 

,  / 1  fj 

I*  •  _ ^Date  i 7  A  0 
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Ccnditlon  ____ 
Repairs  Needed 


■  arr  o> 


V. 

'  ***  Ip 


'■  I  •  ..'W 

-SAsh.tEnl  J 


How  Serious 

DATE;  • 

County  SiiKlns^i'  '-'S 

y 

•■'*•**■■*  '  ■  ’  • '.1 ,  . ‘v;.  ' .  •  .  r,  . 

APPENDIX  B-4A 

DAM  NO 


WCAllOM 


STREAM 
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Function  oT  Vaa: 
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APPENDIX  C 

SELECTED  PHOTOGRAPHS  OF  PROJECT 

LOCATION  PLAN 

Location  of  Photographs 
PHOTOGRAPHS 


No.  Title  Page  No. 

1.  Overview  of  Dam  From  Roof  of  Building  Which  Spans  Iv 

Downstream  Channel 

2.  View  of  Dam  From  Left  Abutment  C-2 

3.  View  of  Dam  From  Right  Abutment  C-2 

4.  Overview  of  Millers  River  Downstream  of  Dam  From  C-3 

Right  of  Building  Spanning  River 

5.  Overview  of  Outlet  Works  Discharge  Channel  C-3 

6.  Inspection  and  Pipe  Gallery  Within  Dam  Looking  C-4 

Towards  Left  Abutment 

7.  011  Pump,  Air  Compressor  and  Accumulator  for  Bascule  C-4 

Gate  Housed  In  Right  Abutment  Gate  House 

8.  View  From  Right  Abutment  Showing  Bascule  Gate  In  C-5 

Lowered  Position 

9.  Intake  Channel  and  Screen  for  Turbine  at  Left  Abutment  C-5 

10,  Gate  Operators  for  Outlet  Works  (foreground)  and  Right  C-6 

Abutment  Turbine 

11,  Gate  House  at  Right  Abutment  C-6 

12,  Deterioration  at  Intersection  of  Intake  Channel  Wall  C-7 

and  Bridge  Abutment 


MILLERS 


RIVER 


GATE’ CONTROL 
HOUSE  —1 


SPILLWAY- 


^  I  POWER 
[9  )  I  BUILDING 


Note: 


r\j  Denotes  direction  of  view 
and  photograph  number. 


National  Program  of  Inspection 
of  Non-Federal  Dams 
Location  of  Photographs 
Crescent  Street  Dam 
Athol,  Massachusetts 
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.V.--  .V, 


VIEW  OF  DAM  FROM  LEFT  ABUTMENT. 


VIEW  OF  DAM  FROM  RIGHT  ABUTMENT.  BASCULE  GATE  IN  RAISED 
POSITION.  AUXILLARY  SPILLVJAY,  INTAKE  CHANNEL  AND  CHANNEL 
DRAIN  OUTLET  IN  BACKGROUND. 
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OVERVIEW  OF  OUTLET  WORKS  DISCHARGE  CHANNEL.  MILLERS 
RIVER  IS  PARALLEL  TO  CHANNEL  AND  TO  THE  LEFT  (NOT  SHOWN 
IN  PHOTO). 
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ECTION  AND  PIPE  GALLERY  WITHIN  DAM  LOOKING  TOWARDS 
ABUTMENT. 


OIL  PUMP,  AIR  COMPRESSOR  AND  ACCUMULATOR  FOR  BASCULE 
GATE  HOUSED  IN  RIGHT  ABUITIENT  GATE  HOUSE  (SHOWN  IN 
PHOTO  NO.  11). 
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2/2 


GATE  OPERATORS  FOR  OUTLET  WORKS  (FOREGROUND)  AND  RIGHT 
ABUTMENT  TURBINE 


GATE  HOUSE  AT  RIGHT  ABUTMENT.  NOTE  PORTION  OF  CONTINUOUS  CRACK 
IN  RIGHT  ABUTMENT  WHICH  PASSES  THROUGH  GATE  HOUSE  WALL  (REPAIRED) 
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HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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COMPUTATIONS 


Size  Classification,  Hazard  Potential  &  Test  Flood 

Dam  Failure  Analysis  &  Dam  Failure  Impact  Area  Map 
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Reservoir  Area-Volume  Curve 

Stage-Discharge  Curve-Crescent  Street  Bridge 

Stage-Discharge  Curve-Exchange  Street  Bridge 

Flood  Flows-Historic  Storms 

Flood  Flows-Millers  River 

Channel  Hydraulics-Millers  River 

Flood  Profiles  &  Channel  Conveyancy-Millers  River 

Flood  Flows  &  Flood  Routlng-Blrch  Hill  Dam 

Flood  Flows-Millers  River  at  Crescent  Street  Dam 
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IDENTIFICATION  NO,  ^A  00934 
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APPROX.  SCALE:  1"  -  12,150* 
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